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L’HISTOIRE DE LA CHIRURGIE CANADIENNE
UNE OPERATION CHIRURGICALE
a FHotel-Dieu de Quebec en 1700
EMILE GAUMOND, M.D.,* Quebec
O n e t a it e n 1700 sous le regne de celui
qu’on designait comme le grand roi: Louis
le quatorzieme. La colonie quebecoise qui
etait la colonie canadienne du temps renfermait 14,000 habitants. Quebec n’avait
pas cent ans mais deja depuis 1639 les religieuses de FHotel-Dieu de Quebec dispensaient leurs soins aux malades tant civils
que militaires. Deja, a cette epoque, la
specialisation avait cours. La chirurgie etait
l’apanage des chirurgiens, la medecine, des
medecins, et les differents remedes etaient
prepares par les apothicaires. De tous ceuxci, un seul retiendra notre attention: Michel
Sarrazin.
Michel Sarrazin,3 fils de Claude et de
Madeleine Bonnefoy, etait ne a NuitsSaint-Georges, en Bourgogne, le 5 septembre 1659. D’abord etudiant au Seminaire
des Missions etrangeres de Paris, puis
etudiant en medecine, il etait venu au
Canada en 1685, attache aux troupes en
qualite de chirurgien-major; il avait pra
tique son art a Montreal et a Quebec. Au
dire de Vallee:2 “Comme tous du reste, il
n’etait encore que chirurgien, mais les ef
forts accomplis bientot pour devenir medecin indiquent nettement sa mentalite superieure”.
Il passe done trois ans en France et revient quelques annees apres, docteur en
medecine de l’Ecole de medecine de Reims,
et se fixe a FHotel-Dieu. Pendant son voya
ge de retour, il donne ses soins sur le
bateau aux passagers atteints du Pourpre
qui devait etre le typhus a forme purpurique. En 1702-1703 une epidemie de
variole lui donna Foccasion de faire montre
de ses connaissances medicales.
Membre correspondant de l’Academie
royale des Sciences, ami de Tournefort, du
Jardin des plantes appele aussi Jardin royal,
et de Reaumur, botaniste, anatomiste, na* President de la Societe canadienne d’Histoire de
la Medecine.

I nstruments de C hirurgie

Fig. 1.— A— Ciseaux; B— Ciseaux a incisions;
C— 'Ciseaux courbes; D— Rasoir; E — Scalpel; F —
Autre scalpel; G— L ’airigne; H— Lancette; I—
Lancette a absces; K— Sonde; L — Sonde platte;
M— Une espece de sonde creuse; N— Bistoury;
O— Bistoury droit; P— Bistoury courbe; Q—
Spatule; R — Une feiiille de mirthe; S— Autre
feiiille de mirthe; T — Elevatoire; V— Pincettes;
X — Aiguille droite; Y— Aiguille courbe; Z— Scie.

turaliste, biologiste, chirurgien, medecin et
praticien remarquable, il devait faire partie
du Conseil superieur de Quebec en 1707 et
mourir en 1734 a FHotel-Dieu d’une fievre
maligne contractee dans l’assistance des
contagieux. Voila ce qu etait celui dont
nous allons raconter les prouesses.
Marie Barbier de l’Assomption etait fille
de Gilbert Barbier, le Minime, charpentier,
Fun des premiers colons de Ville Marie, ou
il etait arrive en 1642, avec la premiere
recrue de Maisonneuve, et de Catherine
Bellaveau. Entree en 1678 a la Congrega
tion de Notre-Dame fondee a Montreal par
Marguerite Bourgeoys, elle avait ete envoyee en 1685 a la Mission de la Sainte-

324

CANADIAN JOURNAL OF SURGERY
D es T e n t e s

et

C a n u les

Fig. 2.—A—Petite tente de chlarpie;B—Moyenne tente de charpie; C—Grosse tente de charpie;
D — Tente de linge; E — Grande canule; F —
Canule a platine; G—Canule plate; H—Canule
courbe; I—Petite canule; K—Seton; L—Aiguille
a seton.
D e s P lumaceaux

Fig. 3.—A-B-C—Trois bourdonnets; D-E—
Deux plumaceaux liez; R—Gros tampon; G-H—
Plumaceaux ronds et plats; I-K—Plumaceaux
ovalaires.
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Famille dans File d’Orleans, puis en 1686
mise a la tete de la Maison de la Providence,
qui venait d’etre etablie a Quebec. Rentree
quelque temps a Montreal, elle y avait ete
elue en 1693, superieure de la Congregation
ou elle succedait a Marguerite Bourgeoys,
demissionnaire. Marie Barbier de FAssomption etait la premiere canadienne en
tree dans le nouvel institut.
“Des le petit printemps3 de l’annee 1700,
la chere Soeur Marie Barbier de l’Assomption, Congreganiste, descendit de
Montreal pour se faire guerir chez nous
d’un cancer quelle avait au sein. Elle avait
deja demeure quatre mois dans notre Communaute en 1698, ou on la traita pour ce
meme mal, qui, etant depuis considerablement augmente, Fobligea d’y revenir, et
apres quelques preparations, monsieur Sarrazin, aussi habile chyrurgien que scavant
medecin luy fit tres heureusement l’operation le 29e de may; c’etait le seul remede
qui pouvoit Fempecher de mourir”. C’est en
ces termes laconiques qu est racontee dans
les Annales de FHotel-Dieu la premiere
operation—parait-il—d’un cancer du sein au
Canada.
Nous analyserons ce bref expose et a
l’aide de documents de l’epoque nous allons
tenter de demontrer comment on faisait le
diagnostic de cancer du sein, la technique
chirurgicale, les soins pre- et post-operatoires, de meme que toutes les choses qui
accompagnaient ce genre d’operation inusite en Fan 1700.
II est dit dans les Annales que la Soeur
Barbier avait deja passe quatre mois a
l’Hotel-Dieu deux ans auparavant. Elle
avait sans doute une plaie au sein, a ce
moment, plaie qui etait peut etre occasionnee par les mortifications que s’imposait la Soeur Barbier: port de cilices, de
corsets et de ceintures herissees de pointes.
Ce traumatisme constant fut sans doute a
1origine de cette plaie que Soeur Barbier
vint se faire traiter en 1698 et pour laquelle
Sarrazin ne preconisa que les traitements
locaux.
Apparemment cette plaie ainsi traitee par
des emplatres, onguents ou lotions ne guerit pas car en 1700 la Soeur Barbier revient
pour se faire amputer le sein. C’est a ce
moment que le diagnostic de cancer est
porte. S’agi;sait-il d’un veritable cancer? II
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est a croire que oui si on se fie aux connaissances qu’avait Sarrazin de cette sorte
de tumeur, connaissances qu’il avait acquises sans doute en suivant le cours de
Dionis au Jardin royal a Paris.
Sarrazin toutefois est hesitant: “Quelque
parti que je prenne, disait-il, je vois la
Soeur de l’Assomption en danger d’une
mort prochaine. Si on ne lui fait pas Toperation elle mourra certainement et sous peu
de jours, son mal empirant a vue d’oeil; et
tenter l’operation c’est lui donner presque
infailliblement le coup de mort, n’y ayant
quasi pas d’esperance qu elle la soutienne
et moins encore quelle en puisse guerir.”
Sarrazin avait done raison de diagnostiquer
un cancer, les connaissances qu’il avait
acquises lui en donnant toute autorite. Sar
razin avait du suivre les cours de chirurgie
du Jardin royal comme nous l’avons dit et
voici ce que Dionis1 qui donnait ces cours
dit du cancer: “Le cancer est d’un consentement unanime le plus horrible de tous
les maux qui attaquent Thomme; quoique la
rage et la peste tuent en moins de temps,
elles ne me paraissent pas si cruelles que
le cancer qui mene aussi surement, mais
plus lentement son homme au tombeau, en
lui causant des douleurs qui lui font tous
les jours souhaiter la mort.”
Dionis divise le cancer en deux varietes:
le cancer aposteme et le cancer ulcere. La
description qu’il en fait correspond tres
bien a ce que nous connaissons du cancer
aujourd’hui. Sur les causes des cancers
Dionis1 declare: “les causes, selon quelquesuns, sont extemes et internes: les premieres
se rapportent a une forte contusion, ou bien
a une compression, comme il arrive plus
ordinairement aux glandes des mamelles
des femmes; ce qui donne lieu a la lymphe
de s’arreter, de s’epaissir et d’acquerir de
Tacrete par son sejour. La principale des
causes internes est dans le vice des liqueurs
separees d’un sang terrestre et visqueux
tout rempli d’acides coagulants qui forment
des obstructions dans les glandes, y retiennent la lymphe et l’y disposent a s’aigrir
jusqu’a corrompre la substance glanduleuse
qui la renferme.”
“De vingt femmes qui auront des cancers
il y en aura quinze qui seront dans l’age de
quarante-cinq a cinquante ans, ou la nature
a contribue de faire cesser les evacuations

D es E m plastres

Fig. 4.—A—Emplastre rond; B—E. quarre;
C—E. ovale; D—E. longitudinal; E—E. en crois
sant; F—E. triangulaire; G—E. en crois de
Malthe; H—E. fenestre; I—E. trapezial; K—E.
en ecusson; L—E. ypsilo'fde; M—E. en T.
D es Com presses

Fig. 5.—A—Compresse quarree; B— C. splenique; C—C. longitudinale; D—C. circulaire;
E—C. triangulaire; F—C. en crois de Malthe;
G—C. fenestree; H—C. trapeziale; I— C. pour
epaule; K—C. lozange; L—C. oblique; M—C.
ronde; N-N—Petites compresses; 0 -0 —Longuette s; P-P—Roulees et tres petites.
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Fig. 6.—A—Le couvre-chef; B—Le bandeau;
C—Le scapulaire; D—La serviette; E-F-G—
Bande a saigner; H-I—Bandage rampant; L—
Bandage simple; M—Autre bandage simple; N—
Bandage avec des renverses; 0 —Bande roulee a
deux chefs; P— Bandage incarnatif; Q—Bandage
a quatre chefs; R—Bandage en T.

mensfruelles. Ce mal est fort frequent dans
les couvents de fille” . . .
Dans le cancer ulcere dit Dionis,1 “le pronostie n’en peut etre que facheux.” D’apres
Hippocrate il ne fallait pas toucher a ces
cancers ulceres mais, comme le dit justement le meme Dionis dans sa cinquieme
demonstration au Jardin royal, “comment
resister aux persecutions dune pauvre malade qui souffre et qui implore votre secours; un chirurgien doit chercher les
moyens de la guerir et si cela n’est pas dans
son pouvoir, il faut du moins qu’il travaille
a adoucir son mal et a le lui rendre plus
supportable.” Non seulement, dans le temps,
on etait au courant de l’existence du cancer,
de son diagnostic, d’une partie au moins de
ses causes mais on en connaissait aussi le
pronostic.
Revenons au theme principal de ce tra
vail et imaginons un peu Foperation que
subit la Mere Barbier. D’apres Rumilly, “a
Quebec, les religieuses de FHotel-Dieu la
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regurent avec l’agrement de l’eveque, et la
traiterent comme une des leurs.”
“Elle fit une neuvaine a Saint-Joseph, et
toutes les religieuses de l’Hotel-Dieu la
firent avec elle comme si elles eussent prie
pour une agonisante. On priait aussi a VilleMarie. Le dernier jour de la neuvaine, le
29 mai devait etre le jour de Foperation.
Marie Barbier avait fait une confession
generale; elle entendit la messe avec les re
ligieuses a quatre heures et demie du matin.
Elle communia apres les religieuses et
comme elles, a la grille. Le docteur Sarrazin
communiait aussi pour renforcer le peu de
chances qu’il avait de reussir une operation
si exceptionnelle et si perilleuse.”
On imagine facilement la soeur Barbier
qui a dejeune ou non se dirigeant d’un pas
calme et en priant vers le lieu du supplice
qui etait la salle d’operation. Sarrazin3 y
avait fait placer sur une table les instru
ments dont il devait se servir: bistouri,
rasoir, pinces, couteau, tentes, canules,
plumaceaux, compresses, emplatres et ban
dages.
Disons en passant qu’aucune anesthesie
ne fut faite car selon Rumilly “Marie Bar
bier pria tout le temps de Foperation,
qu’elle offrait en expiation de ses peches”.
Sans doute lui a-t-on donne auparavant une
liqueur alcoolique, du cognac par exemple
afin de soutenir un courage qui aurait pu
devenir chancelant. Aucune potion narcotique ne fut semble-t-il donnee. Les potions
narcotiques etaient d’ailleurs prohibees en
France et assimilees a la pratique de la
sorcellerie. L’opium toutefois est encore
utilise au XVIIIe siecle par Boerhaave et
Sassard, mais la mere Barbier “pria tout le
temps de Foperation” ce qui indique bien
qu’elle etait consciente. “C’est sur le stoicisme4 du patient aide parfois de l’obnubilation par les fumees de Falcool et plus
encore sur une immobilisation par des entraves resistantes et des aides solides que le
chirurgien doit compter pour mener a
terme Foperation”.
Il est a croire que la position donnee a
la malade etait celle adoptee au Jardin
royal, a Paris. De meme la technique operatoire devait etre celle enseignee sans
doute a Sarrazin3 et toujours au Jardin
royal. “Dans Foperation il faut situer la
malade commodement pour elle et pour le
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chirurgien, c’est-a-dire a demi couchee a
la renverse; le bras du cote de la tumeur
doit etre eleve et porte en arriere, afin
qu’elle paraisse davantage et que le muscle
pectoral soit un peu retire de dessous la
tumeur. L ’on en marque ensuite avec de
l’encre toute la circonference qui est Tendroit ou Ton doit faire Tincision; puis Ton
passe une aiguille courbe a travers le corps
de la tumeur, elle est enfilee d’un cordonnet, dont on lie les deux bouts, et dont on
fait une anse qui sert a soutenir la tumeur,
et en la tirant a Teloigner des cotes. II
serait inutile de passer Taiguille deux fois,
Ton peut epargner cette douleur, car Ton
soutient aussi bien avec une anse simple
qu’avec une courbe; puis, avec un rasoir
ou un grand couteau que je trouve plus
commode que le rasoir qui peut ployer
dans Toperation, Ton coupe a Tendroit
marque et Ton enleve tout le corps de la
mamelle en peu de temps; il se trouve plus
de facilite dans cette operation que Ton
ne s’etait imagine avant que de la faire;
car la mamelle se separe aussi aisement
des cotes, que quand on leve Tepaule d’un
cartier d’agneau”.
La tumeur enlevee, Ton presse avec la
main pour expurger le sang du pourtour.
Si le saignement est trop abondant Ton met
de petits boutons de vitriol sur les ouvertures des arteres qui le versent. Par apres
la plaie est recouverte de plumaceaux faits
d etoupe et couverts de poudres astringentes
incorporees avec le blanc d’oeuf. On emploie
aussi Templatre diachalciteos, une compresse et une serviette dont on fait une
circulaire autour du corps. Dionis1 ajoute
que selon Helvetius, chirurgien hollandais
repute, on peut mettre sur la poitrine une
serviette pliee en plusieurs doubles et
trempee dans la biere et le beurre frais
fondu battus ensemble.
Chose excessivement curieuse, dans un
numero recent du Journal de TAssociation
M edicale C anadienne,* Mustard, pratiquant
des epreuves de coagulation du sang a
Taide de differentes substances graisseuses,
declare ce qui suit: “Le beurre est aussi
actif que les thrombocytes ou l’extrait de
” 111 vitro and in vivo effect of different fat prepar
ations on blood coagulation. J. F. Mustard—Journal
de 1’Association Medicale Canadienne, vol 79—Nov.
15, 1958, page 818.

I n stru m en ts

po u r l ’O p e r a t io n

du

C ancer

Fig. 7.

cerveau dans Tepreuve de formation de
thromboplastine”.
Les soins post-operatoires consistaient en
une surveillance de la plaie et en applica
tions d’onguents varies. La cicatrisation est
lente a se faire, tant a cause de la figure
ronde de la plaie que par la qualite de la
tumeur qui a cause le mal et qui d’ordinaire
est rebelle a toutes sortes de remedes.
Dionis1 ajoute: “quand la plaie est cicatrisee, il ne faut pas discontinuer Tusage des
remedes internes pendant quelques annees,
de crainte qu’une nouvelle tumeur ne se
jette sur quelque autre partie et ne fasse
un nouveau cancer”.
Comme conduite a tenir pour le malade
apres Tintervention on lui conseillera un
bon regime de vie, on evitera les aliments
acides; on conseillera plutot une nourriture
pleine de sel alcali volatil. Le malade
doit respirer un air subtil. Le ventre sera
tenu libre. L’on bannira tout sujet de colere,
de chagrin et de tristesse; la tranquillite de
l’esprit et la joie contribuent a une douce
fermentation du sang, conseils qui sont en
core tres appropries de nos jours.
Sarrazin3 usa-t-il d’asepsie ou d’antisepsie? L’asepsie n’etait siirement pas connue a
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ce moment (1700). Quant a l’antisepsie il
est a croire qu’elle etait rudimentaire.
L’Hotel-Dieu de Quebec possedait depuis
1690 un aqueduc et il est vraisemblable de
croire que le sein de la Mere Barbier fut
lave avant l’intervention, de meme que Sarrazin,3 qui devait operer manches retroussees mais dans un costume ordinaire, se
soit au moins lave les mains. Les instru
ments employes devaient eux aussi etre
laves—c’est probablement la seule antisepsie
a laquelle on eut recours. Elle fut apparemment suffisante car le resultat de l’intervention fut des plus heureux malgre qu’il
y eut alerte au cours de la convalescence.
La soeur Barbier guerit tres bien et vecut
encore 19 ans apres l’intervention.
Sarrazin3 fit au moins deux autres inter
ventions semblables pour cancer du sein

Vol. 2

l’une a la Mere Saint-Joseph, hospitaliere
de Montreal, fautre a sceur Marie-Elisabeth
Cheron, de Sainte-Anne.
Voici brievement imagine ce qui a du se
passer lors de cette premiere amputation du
sein pour cancer au Canada.
Les illustrations qui accompagnent cet article
sont tirees du “Cours d’operation de Chirurgie
demonstrees au Jardin Royal” de Pierre E. Dionis,
edition publiee a Bruxelles en 1708.
B ib l io g r a p h ic

1. D io n is , P .: Cours cooperations d e Chirurgie,

2.
3.
4.
5.
6.

demonstrees au Jardin Royal, Bruxelles,
1708.
V a l l e e , A.: Michel Sarrazin, 1927.
Annales de l’Hdtel-Dieu de Quebec.
B a u m a n n , J.: M edecine d e France, No. 48,
1953.
C a s t ig l io n i , A.: Histoire d e la m edecine,
Payot et Cie, Paris, 1931.
Marie Barbier—Biographie—Rumilly, page 127.

CHIRURGIENS CANADIENS D ’AUTREFOIS
CHARLES-MARIE BOISSONNAULT, Ste-Foy, Que.
L ’h is t o ir e d e l a c h ir u r g ie en Canada se

confond avec revolution de la civilisation
dans notre pays. Des 1640, Chomedey de
Maisonneuve proclame que celui qui etait
le plus necessaire de tous, le chirurgien
qu’il amenait avec lui venait de perir; il
rend un hommage eclatant a la profession.
Pendant quelque cent cinquante ans, il
n’y eut pas de medecins en Canada et,
disent les moqueurs, on ne s en porta pas
plus mal. C’est qu’il y avait des chirurgiens.
A cette epoque, en effet, seuls les chirur
giens barbiers exergaient l’art de soigner
sur les rives du Saint-Laurent.
On sait que les Peaux Rouges “avaient
leur chirurgie, simple et efficace, a laquelle
leurs remplagants avaient plus d’une fois
forcement recours; ils traitaient les frac
tures et les contusions par les douches
froides des sources et des ruisseaux, les
blessures en suppuration et les ulceres avec
l’ecorce de l’orme rouge ( Ulmus fu lva),
avec celle du tilleul ( Tilia Am ericana) et
l’ecorce resineuse de l’epinette rouge
( Laryx A m ericana), medicaments qui meritent bien le titre de bons emollients et de
cataplasmes stimulants”.1

C’etait l’epoque de l’orthopedie de for
tune. On reduisait les fractures par les
precedes les plus rudimentaires. Les chirur
giens, ecrit le docteur Hingston, “remboitaient les membres disloques avec force
d’hommes et aussi un mouvement rotatoire,
systeme ressemblant quelque peu a celui
inaugure dans la profession par le celebre
chirurgien americain, Nathan Smith. Ils remettaient les fractures avec soin, et maintenaient des eclisses en cedre ou genet
ingenieusement matelassees par les indiennes, avec des feuilles ou de l’herbe,
solidement fixees autour de la partie malade
avec des liens de jeunes bouleaux (genus
Batula)”.
Ainsi, la chirurgie existe depuis toujours
sous une forme ou sous une autre. Sous la
domination frangaise, comme au cours du
X IX e siecle, elle se developpe a Quebec.
Au milieu du siecle, quand s’ouvre dans la
Capitale la premiere ecole de medecine, le
president, le docteur Joseph Morrin,
s’adresse aux etudiants en ces termes: “Mes
jeunes amis, profitez de vos moments, et
bientot vous acquerrez l’experience des
annees. On peut vous procurer ici tous les
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moyens d’obtenir une education complete
en medecine, qui pourront egaler et quelquefois surpasser le but de toute autre insti
tution etablie sur le continent d’Amerique”.
Cette idee se trouvait deja, d’ailleurs, dans
la charte de lecole.
Quebec offre a cette epoque de grands
avantages a quiconque veut se specialismen chirurgie. L ’Hopital de la Marine et
l’Hotel-Dieu comptent de nombreux blesses.
Des accidents de toutes sortes surviennent
dans la region et le fait que les navi re;
venus d’outre-Atlantique s’arretent tous
dans le port de Quebec contribue largement
au peuplement de nos hopitaux. Voici com
ment s’exprime a cet egard le docteur
Joseph Morrin en inaugurant la nouvelle
Ecole de Medecine: “Les progres importants du Commerce et les avantages particuliers a Quebec, comme port de mer,
visite tous les ans par plus de 1,200 vaisseaux; la facilite de suivre la pratique de
la Medecine et de la Chirurgie dans un
hopital qui contient plus de 300 lits, et
recoit plus de 1,500 malades pendant la
duree de la navigation; 1’avantage d’examiner et d’observer les cas, de connaitre les
maladies et d’en rechercher le siege, ainsi
que les organes affectes; tout est prcpre a
mettre cette ecole en etat de repandre les
connaissances les plus importantes dans la
Chirurgie et la Medecine clinique. II ne
laut pas seulement considerer les nombreuses et importantes operations de la chi
rurgie, ainsi que les moyens de les rendre
profitables a Feleve; mais encore l’avantage
de recevoir en francais comme en anglais
1’instruction clinique dans FHopital de la
Marine, et d’avoir acces a une bibliotheque
composee des meilleurs ouvrages en Mede
cine, ce que semble devoir assurer l’irnportance et l’efficacite de l’ecole de Mede
cine de Quebec.”
A cette institution devait succeder en
1853 une autre ecole de medecine, celle de
FUniversite Laval fondee en 1852. Le doyen
de lecole, le docteur Jean Blanehet, avait
etudie la medecine et la chirurgie sous son
oncle, le docteur Francois Blanehet, veri
table savant si l’on tient compte de Fepoque
et de Fetat des connaissances humaines en
ce temps revolu. Blanehet apres avoir ac
quis a Quebec les principales sciences medicales alia a Paris parfaire ses etudes et se

329

specialisa en chirurgie sous le professeur
Larrey a FHospice du Gros Caillou. II fut
egalement Feleve de Dupuytren a l’Hotel
Dieu de Paris. Revenu en Canada, il exerca
son art avec competence et succes, acquit
une reputation enviable et bien meritee,
e’est pourquoi il fut nomme doyen de la
nouvelle Faculte de Medecine de l’Universite Laval. Ce diplome du college royal
des chirurgiens de Londres qui avait etudie
sous Sir Astley Cooper, Blizard, Curry et
Blundell fut un professeur remarquable et
imprima a la nouvelle ecole de medecine
une orientation qui en assura le developpement et un esprit de travail qui dure encore.
Egalement ancien eleve des institutions
europeennes, le troisieme doyen de la
Faculte de Medecine de Laval, le docteur
James Sewell, detenait son grade du col
lege royal des chirurgiens de Londres. De
1833 a 1883, il exerga la chirurgie et la
medecine a Quebec, forma de jeunes praticiens et consacra la derniere partie de sa
vie a Foeuvre de Laval, la Faculte de Mede
cine. Son successeur a ce poste, le docteur
Alfred Jackson, detenait les memes titres
et avait exerce son art dans la Vieille
Capitale. L ’Hotel-Dieu, FHopital de la
Marine, FAsile de Beauport le compterent au nombre de leurs medecins
chirurgiens. Jackson enseignait l’obstetrique. Entre Blanehet qui professa
la pathologie generale et la physiologic et
le docteur Sewell se place Charles-Jacques
Fremont, deuxieme doyen de la Faculte de
Medecine, premier professeur de chirurgie
a Laval. La Faculte, FHotel-Dieu et FHopi
tal de la Marine lui doivent de nombreuses
ameliorations de meme que les differentes
disciplines dont la medecine operatoire et
Fenseignement clinique. Il avait ete l’assistant favori de James Douglas qui reclamait
son concours chaque fois qu’il entreprenait
une operation. La presence du jeune Fre
mont lui inspire lorsqu’il exerce la chirurgie
une grande confiance. Durant cette periode
de sa pratique, Douglas renonce a utiliser
le tourniquet et affirme qu’il epargne ainsi
le sang de ses patients. Le temoignage de
Douglas en faveur de Fremont va encore
plus loin. Il attribue au jeune chirurgien un
gi'and nombre de ses succes et de ses cures.
La vitesse avec laquelle Fremont manie le
scalpel fait Fenvie et Fadmiration de ses
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confreres. Aussi ne tarde-t-il pas a se creer
une clientele nombreuse qui depasse les
frontieres de la Pointe-Levis ou il a d’abord
decide d’exercer son art. Rien d’etonnant
par consequent a ce que lors de Fetablissement de l’Ecole de Medecine on fasse appel
a Fexperience et a l’esprit scientifique de
Fremont.
Tels sont quelques uns des chirurgiens
qui ont preside a l’etablissement de Fenseignement de la medecine dans la ville de
Quebec. Ils avaient ete precedes par un
certain nombre d’autres dont Francois
Blanchet, Zephirin Nault, Marsden, James
Douglas, Painchaud, Von Iffland. A cette
epoque, la medecine n’etait pas aussi spe

c ia lis t que de nos jours et la plupart des
medecins exercaient la chirurgie en memo
temps que ce que nous appelons aujourd’hui
la medecine generale. II faut lire les
comptes rendus de leurs operations dans
les rares publications medicales de
l’epoque pour se rendre compte de l etendue de leur pratique, de la variete de leurs
cures et des difficulty materielles qu’ils
rencontraient dans Fexercice quotidien de
leur profession. Nous y reviendrons.

UN O P E R A T E U R A M B U L A N T0

prit sa vie errante, en Allemagne et en Hollande.
Cependant le bruit de ses nouveaux succes se
repandit jusqu’a Paris. Fagon, qui avait lui-meme
une pierre vesicale, le fit revenir d’exil; il le logea
chez lui, le fit operer, Faida, simplifia son instru
mentation, et sa methode fut codifiee en une bro
chure de huit pages. Un progres considerable
etait accompli: une incision reguliere, permettant
d’aborder la vessie avec toute la securite souhaitable, remplagait l’operation brutale du ‘grand
appareiF. Cependant Frere Jacques allait de
succes en succes: '1 tailla et guerit trente-huit
calculeux a Versailles et s’il n’opera pas Fagon,
il fut mande par le marechal de Lorges. Pour
plus de surety, celui-ci fit operer avant lui vingtdeux pauvres en son hotel: tous les pauvres
guerirent, mais le marechal mourut!
“Apres cet echec, que ses ennemis surent
habilement exploiter, le pauvre Jacques n’avait
plus qu’a reprendre sa vie vagabonde. On Faccueille triomphalement a Geneve et surtout a
Amsterdam. A Vienne, il est appele par l’empereur; a Rome, le pape veut qu’on le lui presente.
Il vient enfin se reposer dans son village natal
et meurt chez les Benedictins, laissant aux siens
une modeste fortune. Il avait fait connaitre la
taille lateralisee dans toute FEurope; mais,
suivant le sort de la plupart des methodes frangaises, celle-ci fut abandonnee a Paris . . . et
defendue a l’etranger.”

“Jacques Beaulieu, dit Frere Jacques (1 6 5 1 1 7 1 4 ), est un operateur ambulant qui exerga
une grande influence par sa faille lateralisee.
Affuble d’habits religieux usages, coiffe d’un
vaste chapeau a larges bords, cet ancien soldat
parcourut longtemps le Languedoc et le Rous
sillon, taillant pour quelques sous a peine. On le
retrouve a Marseille, a Perpignan, a Besangon
ou il guerit un chanoine qui le recommande a
un prelat parisien. Frere Jacques vient a Paris
en 1 6 9 7 ; il est alors age de quarante-six ans. Le
prelat parle de lui a M. de Harlay; le premier
president s’interesse a Foperateur, et les chirur
giens de FHotel-Dieu sont charges d’apprecier
son talent. Il pratique son operation sur un cadavre, pauvre ambulant. On parle de notre
homme a la cour; Duchesne et Fagon s’occupent de lui, et on Fautorise a operer un malade,
puis un autre, puis neuf autres, qui tous guerissent. Louis X IV apprend ces succes merveilleux
et declare qu’ ‘il faut avoir soin de cet hommela’. Mais la chance de Frere Jacques eut une
fin: des fistules survinrent, puis des morts. Mery
fit un second rapport, aussi defavorable que le
premier avait ete elogieux et Frere Jacques re° D e b r a y , J. R.: Extrait de YHistoire generale de
la M edecine, Albin Michel, editeur, ( M edecine d e
F ran ce, No. 99. 1959, page 16).

B ib l ic g r a f h ie

1. H in g sto n , W il l ia m H.: Discours sur la chi
rurgie. Union med., 2: No. 11, 1873.
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T H E R E C O G N IT IO N AND M A N A G E M E N T O F T R A U M A T IC R U P T U R E S
O F T H E T R A C H E O -B R O N C H IA L TREE®
EDOUARD D. GAGNON, M.D., M.S., F.R.C.S.[C], M ontreal
A l t h o u g h t r a u m a t ic te a r s of the hum an

airway are rare in relation to the num ber
of severe accidents today, these lesions will
b e of greater im portance to surgeons and
physicians if their early recognition p er
mits curative treatm ent. I share the view
of others1 that tears and rents of the trach ea
and m ajor bronchi occur m uch m ore fre 
quently than any of us realize. R ecognition
of a com plete tear in its early course can
lead to definitive reparative surgery to the
patient’s benefit.2 E arly diagnosis of m inor
rents in bronchi can also lead to co rrect
m anagem ent and the avoidance of com p li
cations such as the so-called “w et lung syn
drom e”3 or late sequelae such as b ro n ch i
ectasis, atelectasis or functionless lung.
B efo re developing the su bject further, let
us define our terms. W e are speaking here
of rents and tears in the tracheo-bronchial
tree from closed injuries to the chest. W e
therefore leave aside the no less im portant
chap ter of penetrating wounds of the chest
by missiles or such. Nor do w e wish to dis
cuss those cases in w hich peripheral lung
parenchym a has been punctured by loose
ends of rib?, w here the cause of the lo cal
ized subcutaneous em physema is obvious.
T h e latte r injuries, im portant though they
may be, are less easily misdiagnosed and
therefore usually better managed, especially
after the work of Sanger1 in 1945, draw ing
attention to the principles of their m anage
ment.
As regards closed chest injuries, w e also
do not w ish to discuss com plete severance
of main bronchi. These too have been w rit
ten about and are being recognized today
fairly early in their course. T h e syndrome
in such cases is one of functionless lung
w ith atelectasis preceded or not by p n eu 
mothorax.
“Lecture in Surgery presented at the Annual
Meeting of the Royal College of Physicians and
Surgeons of Canada, Vancouver, January, 1959.

Fig. la.—Bronchogram 20 days after complete
rupture of main bronchus, showing opaque material
outside bronchus. (Figs, la and lb reproduced by
permission of Dr. L. R. LaFleche—case to be
published.)
An example of such an injury is one in which
a young woman, involved in a car accident on
November 18, 1958, showed no signs of intrathoracic lesions until 10 days later, at which
time atelectasis was obvious, accompanied by
progressive dyspnoea, a feeling of weight in the
right chest and a hacking non-productive cough.
When she was first seen by the thoracic surgeon
20 days after injury (Fig. l a ) , these symptoms
had increased, as had the atelectasis. Bronch
oscopy at this time showed a main bronchus oc
cluded by granulation tissue, and bronchograms
showed a leak into the thoracic cavity. At oper
ation (Fig. lb ) considerable scar tissue was
found occluding the main bronchus, completely
severed 1 cm. from its origin. The area was
resected® and end-to-end suture with catgut of
the freshened edges led to complete re-expansion
and full recovery.
Su ch cases, we adm it, are rare. M ore
frequently, after chest inju ry and its co n 
com itant increase in in trab ro n ch ial pressure
against a closed glottis,2 th ere o ccu r p artial
“Operation performed by Dr. L. R. LaFleche—
case to be published.
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Fig. lb .—Right main bronchus occluded by scar tissue for 1 in. (2.5 cm.) proximal to
the Penrose drain. The lung is retracted downwards in the right lower corner.

tears in the human airway, and these will
form the basis of our discussion from here
on.
As a result of the great increase in intra
luminal pressure, the point most likely to
tear appears to be the thoracic trachea or
a bronchus just beyond its bifurcation. The
extent of the tear will of course depend on
the pressure. Tremendous pressure will lead
to complete severance of the bronchus, as
we have just seen. Less severe pressures—
and these are more common—will lead to
partial tears. A gradual increase in intra
luminal pressure will, according to Macklin,7 lead to rupture, not of the bronchi but
of the alveolar wall itself. This latter point
was demonstrated by Macklin in his writ
ings on the subject in 1937, 1938 and
1939.5_T Macklin furthermore demonstrated
pathways followed by the extra-alveolar air
(F ig 2a) creeping along vascular sheaths
towards the hilum and bursting into the
mediastinum or, secondarily, into the
pleural cavity.
Whether the same path is followed when
the rupture has occurred in a bronchus
will be discussed below, but first let us
examine the demonstration of the Macklin
pathways.

Figs. 2a and 2b are taken from Macklin’s
work, with his kind permission. They show
air from ruptured alveoli creeping along
inside the vascular sheaths of the lung. In
jections of carmine in a gelatin suspension
demonstrated the points of rupture in
the alveoli. The injury in these cases was
occasioned by increasing intrabronchial
pressure 2 cm. of Hg per minute over 6
minutes—by introducing air through a
ureteral catheter in the lower lobe bronchus
of a cat. The final pressure reported was
12 cm. of Hg. and Macklin states that at
that time the cat showed air in the medi
astinum, in both sides of the chest, in soft
tissues, and, in some cases, in the peri
toneum.
We have repeated Macklin’s work in the
cat, but instead of injecting air into a lobar
bronchus with a ureteral catheter as he did,
we injected it into the trachea through an
air-tight endotracheal tube. With such a
preparation, the subcutaneous emphysema
starts to appear at a pressure of 3 cm. of
Hg and is so pronounced at 4 cm. pres
sure that one feels that the cat will explode.
If injection is discontinued and the animal
examined, air is found everywhere includ-
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Fig. 2a.—The vascular pathways as described by Macklin, showing progression of air
along bronchial vessels towards mediastinum. (Figs. 2a and 2b reproduced by permission of
Dr. C. C. Macklin.)

ing the pericardial sac, peritoneum and soft
tissues.
Fig. 3 is a photomicrograph of a Macklin

Fig. 2b.—asa—periarterial air
in sheath of bronchial arteries;
v—vein cut tangentially; asv—
perivenous air in sheath. In
centre, two bronchi with no
air. Cat preparation (see text).
( Macklin, C. C .: Arch. lnt.
Med., 64: 913, 1939.)

preparation as carried out by us. It shows
a bronchus with no air around it, a vessel
with air in its perivascular sheath, and areas
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Fig. 3.—Photomicrograph of cat preparation fol
lowing air introduction at 4 cm. Hg pressure into
trachea with cuffed tube. N ote: air in perivascular
sheath; no air around bronchus; multiple areas of
ruptured alveoli.

of emphysema with ruptured alveolar
spaces. This photomicrograph therefore
tends to corroborate Macklin’s work, and
confirm the existence of perivascular path
ways towards the hilum in the cat.
It is noteworthy, however, that in our ex
periments air appeared subcutaneously at
one-third the pressure reported by Macklin
in 1937. This is probably due to the air
tight closure of the tube in the trachea as
opposed to Macklin’s open ureteral sound
in a lobar bronchus, or to the much smaller
resistance of a large-bore, short endo
tracheal tube; possibly both these mechan
isms are in play.
In the course of this study, a stillborn
infant’s lung was brought to our attention

Vol. 2

after intense efforts at resuscitation with a
cuffed endotracheal tube had been made by
the anaesthetist. We have no record of the
pressures exerted, but have found that
manual compression of the anaesthetic bag
will give minimum pressures of 10 cm. Hg.
With vigorous compression, the pressures
may be 20 or 30 cm. of Hg. The infant
came to autopsy with marked air extra
vasation in the soft tissues, peritoneum,
chest, mediastinum and pericardium and
bilateral collapse of the lungs, quite com
parable to a Macklin cat preparation.
Using the same intrabronchial fixation
method as in the cat (Fig. 4a), we could
demonstrate air passing along from the
visceral pleura towards the hilum, and pro
gressing along interlobular septa, along
vascular pathways and around the bronchi
(Fig. 4b).
If the experiment is repeated, using pres
sures reported by Macklin (namely, 12 cm.
of Hg) with an airtight tube in the trachea
of a cat, thereby delivering the full pres
sure to the lungs, the microscopic picture
(Fig. 5a) appears to be very similar to
that in the human lung with air around the
bronchi as well as around vessels. More
work needs to be done at higher pressures,
but it would appear reasonable to expect
that a further increase in pressure would
produce a comparable picture to that in
the human lung.
As a control experiment, air under a
pressure of 10 cm. of Hg was blown sud-

Fig. 4a.
Fig. 4b.
Fig. 4a.—Infant lung preparation. Air in interlobular septa, around vessel (compressing it)
and around bronchus. Fig. 4b.—Infant lung preparation with intrabronchial India ink injection.
Demonstrates air around vessel and bronchus.
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Fig. 5a.
Fig. 5b.
Fig. 5a.—Cat preparation with air introduction at 12 cm. Hg. Air in perivascular sheath
(left) and breaking into bronchial wall (right). Fig. 5b.—Cat preparation, control experiment:
air under 10 cm. Hg introduced into oesophagus (see text). No perivascular or peribronchial air.
Considerable congestion in vessels.

denly through a cuffed endotracheal tube
into the oesophagus of a cat. This led to the
same gross picture of death of the animal
with marked subcutaneous, mediastinal,
pleural and abdominal filling with air; on
opening the chest, both lungs were col
lapsed. The same intrabronchial fixation
technique revealed, however, no air in the
perivascular sheaths or subpleurally (Fig.
5b). Instead, the blood vessels were en
gorged with red cells, and some red cells
had extravasated into the connective tissue
—evidence, we think, of extraluminal ob
struction to pulmonary flow with extra
vasation of the fluid elements of the blood
and some of the red cells.
It would appear, therefore, that ruptures
of alveoli or bronchi can cause air to pro
gress along these pathways — guided to
wards the hilum by the sheaths of covering
tissue. This covering tissue in the human
subject is the visceral pleura which runs
along the secondary bronchi and vessels
and delimits the segmental divisions of the
lung.
With this experimental work in mind,
we can now move on to clinical application
of the principles involved.
T y p e s o f I n ju r y

Many kinds of accidents can occasion
tears in the human intrathoracic airway.
The most important are automobile acci
dents, especially when the chest is sud

denly and rapidly compressed, as when a
driver of a car comes suddenly to rest on
his steering column at the moment of im
pact. Another common cause for sudden
thoracic compression is a fall from a height,
such as a fall from a scaffolding, the victim
landing upright or on his chest. A third cause
is a severe glancing blow on the chest from
a heavy weight. These accidental events
occasion a sudden and marked rise in intra
thoracic pressure, whether the compression
be horizontal (as in the case of the auto
mobile driver) or vertical ( as in a fall from
a height) or oblique (as in the glancing
blow from a heavy object). Obviously, if
the pressure is extreme, major vessels will
rupture and this will cause death. Our
civic morgues testify to these severe in
juries after every summer weekend. O c
casionally the trauma may be severe
enough to split lung parenchyma neatly, as
with an axe—and such cases have been en
countered.
Fig. 6a, for instance, is the radiograph
of a man who was brought to hospital after
a glancing blow to his upper right chest by
a heavy crane. His admission film shows a
right pneumothorax, but a few hours later
(Fig. 6b) there is a large collection of intra
thoracic fluid as well. As time went on,
shock deepened and immediate thora
cotomy (F ig 6c) showed a partial rupture
of the upper lobe bronchus at its origin,
with an upper lobe split open as if with a
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Fig. 6a.
Fig. 6b.
Fig. 6a.—Admission radiograph showing tension pneumothorax on right side. Fig. 6b.—
A few hours later, a large collection of fluid and air, as shock deepens.

meat cleaver. There was active bleeding remains well three years later (Fig. 6d).
from the lobar artery and veins. An upper An intercostal drainage in the presence
lobectomy saved the patient’s life and he of such a rapidly progressing fluid collec-

Fig. 6c.

Fig. 6d.
Fig. 6c.—Artist’s sketch of operative findings,
showing the air leak from a partial rupture of
the upper lobe bronchus, and the haemorrhage
from a rupture of parenchyma down to and
including the lobar vein. Fig. 6d.—Chest radio
graph three years after lobectomy. Remains
well.
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Fig. 7a.—Diagram showing
tears of Types 1 and 2 into
mediastinum b efo re the point
of pleural reflection (see
text). Black dots represent
early leakage of air.

tion might have led to a fatal outcome be
cause of the active bleeding, and we have
seen examples of this.
In these instances the trauma has been
severe enough to occasion bursting of a
bronchus as well as lung tissue, with active
bleeding. It is a common enough finding in
autopsies of accident victims. Those that
survive long enough to reach hospital
should be treated actively.
If, however, the end result of the in
creased pressure is a partial tear limited to
the airway alone, one will be faced with
two distinct clinical groups according to
the site of the injury, the extent of the tear,
and the state of the connective tissue cover
ings.
The symptoms and signs of the tears in
each group can possibly be best under
stood by diagrammatic illustration. Fig. 7a is
a diagrammatic and simplified representa
tion of:
1. The tracheo-bronchial tree
2. The lung
3. The parietal pleura
4. The visceral pleura.
In the first group the tears will occur
before the point of pleural reflection, which
is that point at the hilum where the visceral
becomes the parietal ( or mediastinal)
pleura. Ruptures here are wholly in the

mediastinal space, whether the tear is in
the trachea (Type 1) or in a main bronchus
(Type 2).
The clinical picture is impressive, for the
patients physical features are very dis
torted by the rapid spread of subcutaneous
emphysema. This has led to the descriptive
term in the literature of “puff-ball man”.
There is usually no accompanying pneumo
thorax as the air diffuses out of the upper
thoracic outlet and spreads along fascia]
planes, even to the toes.
Emergency therapy, in the form of medi
astinal decompression by a collar of
needles, is usually sufficient to allow time
for moving the patient to the operating
room where bronchoscopy is carried out.
Endoscopy will serve to localize the side,
extent and site of rupture: once this is
decided, an immediate thoracotomy and
suture of the defect can be carried out. In
this way return of normal function is facili
tated, recovery is accelerated, and no late
sequelae should occur.
Some of these patients recover without
this form of therapy. However, it is our
feeling that recovery is much delayed by
conservative management at the expense
of a grave risk of progressive mediastinitis
and death, or, in the event of recovery, pro
tracted morbidity from tracheal or bronch-
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Fig. 7b.—Diagram of four
types of partial bronchial
tears occurring beyond the
point of pleural reflection.
Black dots represent early
leakage of air, and open dots
late leakage. See text for
clinical picture of each type.

ial stenosis, with bronchiectasis and so on.
The second group (Fig. 7b) consists of
four types, all occurring beyond the point
of pleural reflection and therefore intrapleurally. The first possibility in this group
(Type 3) is a partial tear of a major
bronchus and its covering visceral pleura
occurring at the same time. There is then
an immediate pneumothorax which may
become a positive pressure pneumothorax
if the tear acts as a one-way valve. The
symptoms therefore will be those of the
pneumothorax, and emergency treatment,
after bronchoscopy, is aimed at relief of
this by installation of underwater-seal
drainage. Thoracotomy may be delayed for
a few days and is indicated only in the ab
sence of re-expansion. Bronchial repair or
lung excision is then performed according
to the findings.
When, however, the initial tear (Type 4)
has been small and in a secondary bronchus,
leakage of air can continue unobserved as
a subpleural accumulation under the
visceral pleura. After several hours, a sec
ondary rupture into the pleural space can
lead to a late pneumothorax. Treatment is
once again aimed at the pneumothorax, and
thoracotomy is not usually required, as the
repair of the minor tear is spontaneous.
Another possibility in this group is a
self-limiting interlobar emphysema (Type

5 ). This may occur when the visceral pleura
is adherent to the bronchus and the
bronchial tear small—so that the visceral
pleura can only be dissected away partially.
This interlobar emphysema is usually re
absorbed slowly. Therapy will consist only
of making sure of an adequate, dry airway
by aspiration, bronchoscopy or tracheotomy
if necessary, aimed at avoiding the occur
rence of a “wet lung”. If a rupture into free
pleura takes place secondarily, the result
will be a late pneumothorax as in Type 4
already discussed.
The final possible tear (Type 6) is one
in which the bronchial or alveolar leak acts
as a one-way valve and the visceral pleura
is not adherent. The air will then dissect
progressively along the air pathways and
finally burst into the mediastinum after a
certain number of hours. In such a case,
the patient may have been considered to
have a minor chest contusion or minor rib
fracture until the sudden appearance of
marked subcutaneous emphysema around
the face, neck and body many hours after
the accident. The symptoms become those
of the “puff-ball man” as in Types 1 and 2,
but the treatment will be different. Once
the tear is recognized and localized, all
that is required in most patients is trache
otomy (Table I) to maintain a clear airway,
diminish the dead space and decrease the
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intraluminal pressure. The bronchial lesion
usually heals spontaneously and the air
gradually clears.
T A B L E I.— T racheotomy in T racheo -B ronchiae
T ears
Effect

Result

1. Decreases intra
luminal pressure

(a) Prevents escape of more
air out of tree
(b) Prevents extension of
tear
2. Decreases dead
Increases effective ventila
space
tion
3. Makes removal of Prevents occurrence of “wet
lung”
secretions easy
W e have encountered examples of these
different types of lesions over the past eight
years, and feel sure that many more partial
tears go unrecognized. The basis for their
recognition is early bronchoscopy in all
cases to visualize and localize the tear.
Bronchoscopy has the added advantage of
cleaning out the airway of blood and secre
tions and thereby hastening recovery. W e
strongly urge endobronchial examination in
all cases of traumatic chest injuries,
especially if any subcutaneous emphysema
or pneumothorax is present. This is the
only means of obtaining a true picture of
the frequency of tracheo-bronchial tears.
Fig. 8, for example, is an illustration of
the first type of tear. A 22 year old taxi driver,
seen one hour after a head-on collision, was
conscious but markedly cyanosed and dyspnoeic,
with a typical “puff-ball” appearance.
The x-ray revealed no fractures and no
pneumothorax, but extensive air in mediastinum
and soft tissues. A rupture of the airway above
the pleural reflection was suspected, and a collar
of multiple needles was installed. Suction on
these needles stopped the progression of the
emphysema. The patient was then taken to the
operating room and anaesthetized. Before intu
bation a bronchoscopy visualized the tear, which
was a Type 1 rupture, located in the distal 2 in.
of trachea on the right wall. A right thoracotomy
led to the lesion which was a vertical “flapping”
tear at the junction of membranous and cartil
aginous portions approximately 2 in. in length.
It was repaired by interrupted catgut sutures and
the chest was closed. The subcutaneous emphy
sema gradually disappeared over the next 10
days and by that time the patient could hardlv
be recognized as the same man. He left hospital
after 18 days. He was seen again recently, and

Fig. 8.—Admission radiograph of tear of Type 1
(trachea), showing marked subcutaneous emphy
sema and no pneumothorax.
remains well after seven years with a normal
tracheo-bronchial tree.
Another example of the same type is il
lustrated in Fig. 9a which shows the typical
“puff-ball man” appearance. We are grateful
to Drs. Venne and Laurier for the details of this
case, which they managed.10 The Type 1 tear
in this man was even more severe than the
previous one. There was a complete “window”
lesion of the right wall of the trachea. The
fragment of trachea, lying loose in the medi
astinum, was re-sutured in place, and prompt
and full recovery took place. In Fig. 9b it is
difficult to realize that this is the same man, yet
it is the same patient 15 days later.
On the other hand, rupture of the
bronchus just beyond the pleural reflection
will give a picture of early pneum othorax
(Type 3). Fig. 10 shows such a case.
A 30 year old truck helper was riding in his
vehicle when it struck another large construction
truck. He was thrown out of his cab and landed
on the wheel of the truck ahead of him, striking
his left chest. He immediately felt pain in the
chest, became short of breath, and was brought
to hospital.
On arrival he was markedly dyspnoeic, with
mild shock and rapid pulse. The x-ray revealed
left pneumothorax. Continuous suction drainage
was applied over the next five days. Control
radiographs (Fig. 10b) having revealed no ex
pansion, a thoracotomy was undertaken (Aug.
31, 1953) with a preoperative diagnosis of rup-
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Fig. 9a.—Typical “puff-ball man” appearance in Type 1 tear (trachea). Fig. 9b.—Same
patient 15 days later. (Reproduced with the permission of Drs. Laurier, Messier and Venne10.)

Fig. 10a.

Fig. 10b.

Fig. 10a.—Left pneumothorax in Type 3 tear (see Fig. 7b) immediately after injury.
Fig. 10b.—Same case after five days of underwater seal drainage and suction. Thoracotomy
needed for repair of tear.
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Fig. 11a.
Fig. lib .
Fig. 11a.—Late tension pneumothorax in Type 4 injury (see Fig. 7b). Fig. lib .—Pneumo
thorax after initial aspiration.

tured left bronchus beyond the pleural reflection
(Type 3 of diagram) with early persistent
pneumothorax.
After suture of the bronchial leak, the lung
expanded fully. The postoperative course was
uncomplicated and the patient left hospital 10
days later. He has remained well for five years.

This type of partial tear gives a clinical
picture different from that encountered in
complete severance of the main bronchus,
as pointed out earlier. It will be recalled
that, in complete severance of the bronchus,
the lung is completely atelectatic w ith an

Fig. 11c.
Fig. lid .
Fig. 11c.—Beginning re-expansion with underwater seal drainage and suction. Fig. lid .—
Complete re-expansion after several days of suction. Remains well four and a half years later.
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nosis. The radiograph of the chest (F ig . 11a)
showed massive tension pneumothorax.
After visualization of a partial tear in the
upper lobe bronchus, and initial aspiration of
air, an intercostal water-seal drainage and con
tinuous suction were maintained for several days
(Figs, l i b and 1 1 c) and complete re-expansion
was obtained (F ig l i d ) . No tracheotomy was
required, as the airway remained dry. The patient
has remained well for four and one-half years.

Fig. 12—Interlobar air in Type 5 tear of bronchus
(see Fig. 7b). See text.

intrapleural collection of fluid and usually
no persisting pneumothorax.
Type 4—or the tear with late pneumo
thorax—is illustrated by the following
history:
On a Saturday evening, a 2 5 year old man
appeared in our emergency department after an
automobile accident. He had suffered a small
laceration to an eyebrow, which was sutured,
and he complained of some vague chest pain.
This was not considered serious enough, after
examination, to warrant x-ray examination, and
he was sent home and asked to return on Mon
day morning for a check-up. The following day,
he experienced chest pain and coughed up
bloodstreaked sputum.
On Monday, while getting ready to return to
hospital, he was suddenly seized with a severe
pain in the right chest and immediately became
short of breath. On arrival in hospital, he was
breathing rapidly, with rapid pulse and cya
TA BL E I I .— S um m ary
Type
1
2
3
4
5
6

of

T ypes

of

The fifth type of tear gives the type of
picture shown in Fig. 12 with interlobar
collection of air. The bronchial tear in this
patient was visualized on one side only,
though the x-ray picture would lead us to
suspect tears on both sides. He had mul
tiple other injuries; since the interlobar
extravasation was self-limiting, no active
therapy for this was required. Needless to
say, some tears of this type will be missed
even on bronchoscopy because the rupture
has occurred in a secondary bronchus be
yond the reach of the examining instrument,
or in alveoli.
The last type (Type 6 ) is well shown by the
case of a 5 8 year old man admitted after a fall
of 17 feet from an exterior staircase. On ad
mission, he was unconscious but recovered
slowly over the next hour. On awakening he
complained of severe pain in the left chest,
roughly in the area of his heart. No subcutaneous
emphysema was noted. The radiograph revealed
fractures of ribs 4, 5, 6, 7, 8 and 9 on the left
only (F ig 1 3 a ) .
He was kept in hospital. Next morning early,
during a coughing episode, marked subcutaneous
emphysema suddenly appeared over neck, face
and body, with laboured breathing and increas
ing cyanosis (F ig 1 3 b ). He had suddenly be
come a “puff-ball man”.
Bronchoscopy revealed a tear in the superodorsal bronchus of the left lower lobe. Trache
otomy was performed to abolish dead space and
prevent atelectasis and smooth recovery occurred

T e a r s , U su a l S i t e s , S ym ptom atolog y

and

T reatm en t

Site

Symptoms

Treatment

Trachea
Mediastinal br.
Main br.

“Puff-ball” early
“Puff-ball” early
Pneumothorax-early

\

Pneumothorax-late

(
/

Thoracotomy
Thoracotomy
(a) Water-seal drainage
(b) Thoracotomy \
j if needed
(c) Tracheotomy )

/ Lobar br.
or

A

T

1 Segmental br.
Inter-lobar emphysema
Segmental br.
“Puff-ball”-late
Bronchoscopy in all cases—early.

T racheotomy
T racheotomy
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Fig. 13a.
Fig. 13b.
Fig. 13a.—Admission radiograph showing only undisplaced fractures of 4th to 9th
ribs on the left (poorly shown on illustration). Fig. 13b.—Radiographic appearance 18 hours
later after sudden development of “puff-ball” appearance. No pneumothorax, but marked sub
cutaneous emphysema. Type 6 tear (see Fig. 7b) visualized in supero-dorsal segment of left
lower lobe.
in 10 days. Discharged well 17 days later, he
went back to work after two months.

Table II summarizes the six possible
types of partial tear limited to the tracheo
bronchial tree. The two first types, before
the pleural reflection, dramatic in onset and
threatening life, require immediate major
treatment. The four other types require
more minor procedures and careful watch
ing, but in many cases resolve spontaneously
in about two weeks.
Most important is the proper recognition
of the type and site of injury—based on
four things: (1 ) the history of the injury;
(2) the clinical examination; (3) the x-ray
findings; (4 ) the bronchoscopic visualiza
tion of a tear.
Bronchoscopy is all important and must
be performed as soon as possible after the
accident, if necessary in the operating room
prepared for thoracotomy or tracheotomy as
the case may be. We feel strongly that there
are no contraindications to the examination,
indeed it may often be life-saving in a
gravely ill patient. It has the advantage of

clearing out the bronchial tree of accumu
lated blood and secretions; oxygen can be
carried to the cleared-out lung parenchyma,
and most important of all, the exact area
and extent of injury can be ascertained so
that adequate therapy can be carried out.
Summary

Certain aspects of accidental partial tears
in the human airway are described. Path
ways of air transport along vascular and
bronchial sheaths are discussed. Proper
recognition and localization of these tears
are stressed, with reference to six different
types of injury, and the modifications of
treatment inherent to each type are men
tioned.
All cases of chest trauma should be
watched carefully. Bronchoscopy should not
be withheld. A minimal amount of air in
soft tissues, mediastinum or chest, and a
stable clinical condition initially, can give
place to quite rapid deterioration after a
coughing episode.8 Obviously, not every
case of chest trauma or subcutaneous em-
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physema will follow these patterns. How
ever, when first seen, it is not possible to
predict what course will be followed; for
this reason we think it important to take
steps to recognize the lesion, so as to
manage it properly.
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R esu m e
La rupture de la trachee et des bronches souches
se produit plus frequemment qu’on ne le soupponne.
La guerison depend d’un diagnostic precoce. Le
present travail ne porte pas sur les lesions ouvertes
du thorax qui sont causes evidentes d’emphyseme
sous-cutane mais plutot sur celles qui peuvent
passer inaperpues au debut a cause de l’integrite
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des teguments. La rupture complete d’une bronche
produit une atelectasie, precedee ou non de pneu
mothorax. Lorsqu’il se produit une augmentation
considerable de la pression a Finterieur des voies
respiratoires le point le plus faible et celui qui
cedera le premier semble la trachee thoracique
ou les bronches souches tout pres de la bifurcation.
L ’etendue de la rupture sera en rapport avec la
pression exercee. Macklin a demontre qu’une
augmentation graduelle de la pression amene non
pas une rupture des bronches mais de la paroi
alveolaire elle-meme. Les experiences de cet auteur
sur le chat ont ete repetees avec une legere modi
fication de technique portant sur l’emploi d’un
catheter endotracheal au lieu d’une sonde inseree
dans la bronche. Alors que la presence d’air dans
le mediastin devient evidente a une pression de 12
cm. Hg avec une sonde intrabronchique, l’emphyseme sous-cutane se manifeste a une pression de
3 cm. Hg lorsque la pression est exercee sur la
trachee-artere. Au cours d’une autre experience
ou Ton a insuffle rapidement une pression d’air
dp 10 cm. Hg a l’aide d’un catheter dans 1’oesophage
d’un chat, 1 auteur du present article a constate
une infiltration d’air dans les tissus sous-cutanes,
mediastinaux, pleuraux et abdominaux. L ’air semble
s’echapper le long de la plevre viscerale pour atteindre le hile.
Les accidents qui peuvent causer une augmen
tation soudaine de la pression intra-thoracique
sont les collisions d’automabiles ou le conducteur
est soudainement projete sur son volant, les chutes
d’une grande hauteur (la victime tombant sur ses
pieds ou sur sa poitrine) ou les coups portes par
un objet tres lourd et effleurant la poitrine pendant
un instant. Si le choc depasse une certaine violence
les gros vaisseaux seront sectionnes et la mort
suivra immediatement. Si le parenchyme pulmonaire est rompu ou broye il y aura hemorragie
plus lente. Dans les cas d’emphyseme sous-cutane
l’aspect du rnalade est impressionnant et evoque
un “homme souffle”. Le traitement d’urgence
consiste en une decompression par l’application
d’un licou d’aiguilles. Une fois la lesion localisee
grace a l’endoscapie, une thoracotomie immediate
s’impose avec suture de la dechirure. L ’attitude
conservatrice dans ces cas comporte des risques
graves de mediastinite ou de suites lointaines de
stenose bronchique avec bronchiectasie.
Les lesions qui se produisent au-dela de la gaine
pleurale du pedicule pulmonaire constituent un
autre groupe. Dans le cas de rupture d’une grosse
bronche avec son revetement de plevre viscerale
il y a pneumothorax immediat et la pression peut
devenir positive si la dechirure agit a la maniere
d’une valve. Si la dechirure affecte une bronche
plus petite, Fair peut s’accumuler sous la plevre
viscerale et ne s echapper dans l’espace pleural
que plusieurs heures plus tard donnant egalement
lieu a un pneumothorax. Les petites dechirures
guerissent spontanement. On peut aussi voir des
cas d’emphyseme inter-lobaire. Dans les cas ou la
plevre visoerale n’adhere plus, Fair se fraie graduellement un passage le long des bronches et
fait finalement irruption dans le mediastin apres
quelques heures. Le tableau clinique est aussi
celui de Femphyseme sous-cutane mais le traite
ment ne consiste qu’en une tracheotomie afin de
diminuer Fespace mort et de maintenir Fechange
gazeux a un niveau satisfaisant. Dans la majorite
de ces cas Facte therapeutic ue depend de la
bronchoscopie. Il est done important de la pratiquer
aussi souvent qu’il est necessaire et le plus tot
possible apres Faccident.
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SURGICAL TREATMENT OF ACHALASIA OF THE CESOPHAGUS*
C. EDWARD B. ABBOTT, B.A., M.D.,
W ALTER C. MacKENZIE, M.D., C.M., M.S., F .R .C .S .(C ), F.A.C.S., and
COLIN A. ROSS, M.D., F .R .C .S .(C ), F.A.C.S., Edmonton, Alta.

T he purpose of this review is to evaluate
the modified Heller operation in the treat
ment of achalasia of the oesophagus. Achal
asia is a disease of unknown etiology and
refers to a condition in which there is a
generalized disorder of the motility of the
entire oesophagus with failure of the lower
oesophageal sphincter to relax on swallow
ing.
E tiology

The first description of this condition was
by Thomas Willis1-2’4 in 1672, who felt that
there was an obstruction at the upper end
of the stomach caused by a tumour or a
palsy. In 1881, von Mikulicz proposed
spasm of the cardiac sphincter as the etio
logical factor. Einhorn,2’4 in 1888, suggested
that there was an absence of relaxation at
the cardiac orifice rather than actual spasm.
Hurst,3 in 1913, was impressed by the fact
that even in the presence of so-called
cardiospasm a bougie passed easily through
the cardiac orifice. He felt that there ap
parently was a lack of relaxation after nor
mal peristalsis and, following the suggestion
of Sir Cooper Perry, he proposed the term
“achalasia”. During the years 1926 to 1930,
Rake5 together with Hurst6 reported eleven
patients with evidence of degeneration of
Auerbach’s plexus in the lower portion of
the oesophagus associated with achalasia.
They concluded that the failure of the
cardiac sphincter to relax was secondary to
this degeneration.
Some recent experimental work by Alnor7
in Germany has shown that it is possible to
produce achalasia in rabbits and dogs simu
lating that seen in human beings. This he
accomplished by applying C 0 2 snow to a
small area of the cardia and thus injuring
Auerbach’s plexus. However, although most
authors agree that the disease is one of
“From the Department of Surgery, Faculty of
Medicine, University of Alberta, Edmonton,
Alberta. Presented at the Annual Meeting of the
Royal College of Physicians and Surgeons of Can
ada, lanuary 23-24, 1959, in Vancouver, B.C.

Age in years

Fig. 1.—Age distribution.

neuromuscular dysfunction, the theory that
degeneration of Auerbach’s plexus is the
primary condition is not universally ac
cepted.
Study

The present study concerns twenty-five
patients (13 female and 12 m ale) operated
upon for achalasia between the years 1946
and April 1958 in the teaching hospitals
of the University of Alberta. The youngest
patient was two and a half years old, the

0 -5
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21 +

Years
Fig. 2.—Duration of symptoms grouped into five year
periods.
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noted with both solids and liquids; in six
patients it occurred only with solids, and in
two patients only with liquids. Weight loss
was a feature in over 70% of the patients.
Retrosternal pain after meals was present
in 60% of the group (Fig. 3). Physical
findings apart from weight loss were not
remarkable in the patients studied.
D iagnosis

Percentage of Patients.
Fig. 3 .—M ajor symptoms.

oldest was seventy years of age (Fig. 1).
The duration of symptoms has been
grouped into five year periods as in Figure
2, the average for the group being seven
years. Sixty per cent of this group of
patients had symptoms for five years or less.
Dilatation of the oesophagus was carried
out in 13 of the 25 cases before operation.
Sym ptom s

The most significant and the presenting
complaint in all patients was dysphagia. In
17 patients, difficulty in swallowing was

The diagnosis was suspected from
the history and confirmed by roentgeno
logical and cesophagoscopic examinations.
CEsophagrams were reviewed in all cases
and these demonstrated various degrees of
dilatation. The composite roentgenogram
seen in Figure 4 demonstrates various de
grees of achalasia. All patients in this
series who had not undergone dilatation
before operation had preoperative oesophagoscopic examination.
D ifferential D iagnosis

Achalasia must be differentiated from
benign and malignant strictures of the
oesophagus. Ellis and associates8’16 refer to
a separate entity, “diffuse spasm of the
oesophagus”, and point out the importance
of differentiating it from achalasia. Diffuse
spasm is characterized by simultaneous
repetitive, forceful contractions of the

Fig. 4 .—Left, a normal cesophagram. Centre, typical fusiform dilatation in the lower end
of the oesophagus. Right, grossly dilated oesophagus with sigmoid-like characteristics.
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(Finney-type)

Zaaiqer-1923

Fig. 5.—Various surgical procedures. See text.

oesophagus after swallowing, resulting in
dysphagia associated with pain. Dilatation
is rare in the lower part of the oesophagus,
and muscular hypertrophy may be present.
This entity may occur alone or with other
associated gastrointestinal diseases. Sclero
derma occasionally can be confused with
achalasia as the oesophageal disorder pre
cedes the dermatological manifestations.
However, the wall of the oesophagus is
usually stiffened and dilatation is not
marked.
D evelopm ent of O perative
M anagem ent

Numerous surgical procedures (Fig. 5)
have been advocated over the years, most
of which have been discarded today. The
original approach was to bypass or destroy
the oesophago-gastric junction. Mikulicz, in
1904, manually dilated the narrowed seg
ment through a gastrotomy incision. In
1910, Wendel9 advocated longitudinal in
cision through all layers of the oesophagogastric junction with transverse closure,
thus increasing the diameter of the lumen

at this site. This procedure has been revived
as recently as 1956 by Sweet.10 Heyrovsky,9’18 in 1913, anastomosed the gastric
fundus to the dilated oesophagus to bypass
the narrowed segment at the cardia. In
1915, Girard11 performed a modification of
the Wendel type of procedure in which
only the muscularis was incised and then
sutured transversely. Tuttle11 has carried
this out on 36 patients since 1949 with good
results. However, it is not generally agreed
that this closure of the muscularis is neces
sary to prevent reflux oesophagitis. Grondahl,9 in 1916, utilized a longitudinal in
cision through all layers of the lower
oesophagus and upper stomach with re
construction similar to a Finney-type py
loroplasty. However, over the years the
above procedures have been complicated
by regurgitation and reflux oesophagitis and
have fallen into disrepute.
In 1913, Heller9’20proposed an oesophagogastric extramucosal myotomy anteriorly
and posteriorly (Fig. 5). Heller had been
impressed by the similarity of the de
formity to that of hypertrophic pyloric
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WANGENSTEEN -(1952)
Fig. 6.—Wangensteen modification. No. 2. The Levine tube has been pulled
through a gastrotomy incision and a Foley catheter tied to its end. No. 3. The Levine
tube has been pulled back and the catheter bag positioned in the oesophago-gastric
junction and inflated to facilitate division of the stretched fibres o f the lower oesophagus
and upper stomach. No. 4. Myotomy completed and the gastrotomy incision closed. The
insert shows a Heinecke-Mikulicz pyloroplasty.

stenosis in infancy, and attempted to dupli
cate the Fredet-Ramstedt operation at the
cardia. In 1923, Zaaijer12 modified the op
eration by using only one incision placed
anteriorly, and it is this modified Heller
operation that is most commonly used
today.
Wangensteen,13 in 1952, performed the
myotomy over an inflated Foley catheter
bag introduced through a gastrotomy in
cision (Fig. 6 ). This technique facilitates
complete division of all remaining oesopha
geal muscle fibres and upper gastric circu
lar muscle fibres. Wangensteen also added
a Heineke-Mikulicz pyloroplasty to facili
tate gastric drainage. This is illustrated in
Fig. 6, and consists of a longitudinal in
cision through all layers of the pylorus with
closure transversely in one layer. Maingot14
has also added a pyloroplasty of this type
with good results, and feels that he has

improved the effectiveness of the surgical
procedure.
T reatment

In this series, a modified Heller opera
tion was performed on 22 out of 25
patients, 10 through the thorax and 12
through the abdomen. Only one patient had
a Heineke-Mikulicz pyloroplasty. The re
maining three patients of the 25 were
treated by three different cardioplastic pro
cedures and are not included in the final
results.
O perative P rocedure

The abdominal approach is favoured by
many surgeons because of the following ad
vantages : (1 )
associated gall-bladder
disease, duodenal ulcer or the presence of
a hiatus hernia and other intra-abdominal
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Fig. 7.—Modified from Maingot, R .: A bdom inal Operations, 3rd. edition, 1955. Courtesy
of Appleton Century-Crofts, Inc. Fig. 8 .—Modified from Maingot, R .: T h e M anagem ent o f
Abdominal Operations, Volume I, 1957, 2nd edition. Courtesy of H. K. Lewis & Co., Ltd.,
London.

lesions can be assessed and treated at the
same operation; (2) a pyloroplasty to facili
tate gastric emptying can be easily added;
(3 ) postoperative discomfort is less than
with a thoracotomy. In the abdominal ap
proach a midline incision is used and the
left lobe of the liver is mobilized well
to the right by dividing the left triangular
hepatic ligament. The peritoneum over the
oesophago-gastric junction is divided trans
versely and the oesophagus mobilized from
its bed by blunt dissection with a finger.
An encircling Penrose drain can be used
to facilitate exposure of the lower end of
the oesophagus (Fig. 7). The left vagus
nerve is identified and preserved by re
traction to the right. The broken line in
Figure 7 marks the site of the incision
through both muscular layers of the lower
oesophagus and upper part of the stomach.
The incision should extend far enough
distally to be sure that all oesophageal fibres
are divided and it should be kept to the
right of the midline. The total length of
this incision will average 8-12 centimetres

and the mucous membrane should bulge
freely into view as in Figure 8, which
shows the completed operation. When the
procedure is complete there should be no
evidence that any circular bands of muscle
fibres are constricting the mucosa. Perfor
ation of the mucosa at operation occurs
most often at the junction of the gastric
and oesophageal mucosa and must be recog
nized and carefully closed. No attempt is
made to approximate the peritoneum over
the defect in the muscle wall.
The addition of a pyloroplasty in all
probability improves gastric drainage and
decreases the incidence of reflux into the
oesophagus. While this procedure was car
ried out in only one patient in this study,
it is our feeling that the physiological basis
for its addition is a sound one.
R esu lts

All 22 patients in the Heller group have
replied to correspondence, while 13 have
been interviewed personally by the authors.

350

CANADIAN JOURNAL OF SURGERY

Vol. 2

Fig. 9.

Two patients are dead from other causes.
The follow-up period in this Heller group
averages three years and two months.
Seventy-seven per cent of the patients have
had an excellent result with no recurrence
of dysphagia and no clinical evidence of
regurgitation or oesophagitis. Nine per cent
are classified as having had a good result,
experiencing an occasional bout of dys
phagia, especially when eating too rapidly.
The patients in both groups have gained
weight and returned to normal activities.
In three patients a poor result was obtained.
Careful review of the records revealed that,
in all three, insufficient indications were
present to warrant the operative procedure.
One was a child of two and one-half years
of age who had muscular dystrophy; a sec
ond was a man, age 66, whose primary
lesion was a stricture of the lower oesopha
gus; while the third poor result was in a
man 58 years of age whose main symptom
was dysphagia. However, the roentgeno
logical findings did not support a diagnosis
of achalasia.
The composite roentgenogram in Fig.
9 demonstrates the result in a 35 year old
female with achalasia of six years’ dura
tion. She had numerous dilatations between
1943 and 1949. The preoperative cesophagram in 1949 demonstrates the moderate
fusiform dilatation of the lower oesophagus,
typical of many of the patients in this re
view. The oesophagram in 1950 was taken
two months postoperatively, while the

oesophagram in 1958 confirms the excellent
clinical result in this patient eight years
after a modified Heller operation.
D is c u s s io n

It has been previously reported15 that
between 60% and 80% of patients with
achalasia will respond to periodic oeso
phageal dilatation and medical manage
ment. The remainder have required surgi
cal intervention. However, it is perhaps
time we re-assessed these results, remem
bering that patients with severe symptoms
may obtain relief but not an asymptomatic
state. Persistent medical management re
sults in progressive oesophageal dilatation,
inflammation and scarring which makes
later cardiomyotomy difficult. We should
also keep in mind the fact that bouginage
or hydrostatic dilatation is simply a blind
uncontrolled attempt to mimic an extramucosal oesophago-cardiomyotomy. Fur
thermore, it is not without its dangers, such
as perforation and mediastinitis, both of
which can be prevented by direct surgical
approach. This has been dramatically called
to our attention in a 38 year old female
patient with achalasia who had a hydro
static dilatation by an experienced, com
petent thoracic surgeon in November 1957.
Two days later, there was clinical evidence
of oesophageal perforation. A left thora
cotomy confirmed the presence of a small
laceration in the mucosa of the lower end
of the oesophagus associated with extensive
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muscle laceration similar to that seen at
the conclusion of a modified Heller pro
cedure. This patient, fortunately, did not
develop mediastinitis, but has had a lengthy
convalescence due to a small abscess in the
left lower lobe of the lung behind the left
border of the heart.
C onclusion

This study confirms the belief that extramucosal oesophago-cardiomyotomy is an ex
cellent method of treatment for achalasia
of the oesophagus when the diagnostic cri
teria are met. It must be recognized, how
ever, that this operation does not abolish
the deranged motility of the oesophagus
but simply destroys the area of contraction
at the lower end of the oesophagus.
It has been recently suggested16’17 that the
modified Heller operation should be the
primary form of treatment in achalasia of
the oesophagus. This can be supported by
the fact that direct surgical division of the
muscle fibres does away with their blind
avulsion, which in turn may result in the
complications mentioned earlier. The pa
tients in this series obtained dramatic relief
of their symptoms and are extremely grate
ful. In our opinion, an extramucosa]
oesophago-cardiomyotomy (better known as
a modified Heller operation) is the primary
treatment of choice in achalasia of the
oesophagus.
Sum m ary

Twenty-five patients with achalasia of
the oesophagus have been operated upon
and form the basis of this review. Twentytwo were treated by a modified Heller
operation, while three had various recon
structive procedures on the gastro-oesophageal junction.
The historical aspects of the lesion and
the present day theories of etiology are dis
cussed. Typical signs and symptoms in the
patients studied, the differential diagnosis,
and representative preoperative and post
operative roentgenograms are illustrated
and discussed.
All 25 patients have been assessed and
no case has been lost to follow-up. In the
group treated by a modified Heller pro
cedure the follow-up period averaged three

years and two months. In the small group
treated by gastro-cesophageal reconstruc
tion, the time since operation has averaged
eleven years. The results of treatment of
both groups have been carefully studied.
It has been concluded from this study
that a modified Heller cesophago-cardiomyotomy is the primary treatment of choice
in achalasia of the oesophagus.
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R esu m e
L ’achalasie de l’cesophage est un etat pathologique d’etiologie inconnue dans lequel il existe
un desordre du peristaltisme de 1’organe accompagne d’nne absence de relachement du sphincter
inferieur lors de la deglutition.
Apres une revue de la litterature concernant
cette question, les auteurs etudient 25 cas de cette
entite, dont 13 femmes et 12 hommes. Le symptome dominant est la dysphagie: la difficulte a
avaler porte sur les solides et les liquides (17 cas),
sur les solides seulement (6 cas) ou sur les
liquides seulement (2 cas). La perte de poids et
les douleurs retrosternales postprandiales sont tres
frequentes.
Le diagnostic fut etabli d’apres 1’histoire de la
maladie et d’apres les examens radiologiques et
cesophagoscopiques. Le diagnostic differentiel avec

les strictures benignes ou malignes de l’cesophage
se pose.
Les auteurs exposent succintement plusieurs
traitements operatoires proposes dans le passe et
qu’on a maintenant abandonnes. L ’intervention
actuelle est une modification de 1’operation de
Heller, qui est essentiellement une myotomie extramuqueuse oesophago-gastrique. En ce qui concerne le processus operatoire, la voie abdominale
doit etre preferee: elle permet le traitement d’un
etat pathologique abdominal concomitant, et 1’association d’une pyloroplastie au besoin.
Des 22 malades traites de cette fagon et suivis
pendant environ trois ans, 77% ont eu un excel
lent resultat, ne souffrant plus d’aucune dysphagie,
et 9% , un bon resultat, presentant seulement un
peu de difficulte a avaler lorsqu’ils mangent trop
vite. Trois patients non ameliores ne montraient
pas d’indication operatoire bien etablie.

S PLEN IC IN D EN TA TIO N O F T H E
GASTRIC FU N D U S SIM ULATING
NEOPLASM

nausea and other gastro-intestinal symptoms. In
each case, the radiologist found a persistent
fundal filling defect which did not however seem
related to the symptoms and did not strongly
suggest a malignant lesion. In one case a benign
gastric tumour (leiomyoma) was diagnosed, and
in the other an intramural polypoid neoplasm.
When exploration was carried out, the superior
end of a normal spleen was found to be in
intimate contact with the greater curvature at a
site corresponding with the filling defect.
The authors suggest that, although it is not
surprising that the superior tip of the spleen can
cause a recognizable indentation of the gastric
wall, this diagnostic trap is not well appreciated.

Two cases are described by Brown and Dobbie

(A m . ]. Roentgenol., 81: 5 9 9 , 1 9 5 9 ) in which
a normal spleen was apparently responsible for
the production of a persistent filling defect of the
fundus of the stomach resembling gastric neo
plasm. In each case, the filling defect was re
peatedly identified on upper gastrointestinal
roentgenograms.
In each case the patient had been admitted
to hospital for investigation of vague but persist
ent upper abdominal pain, accompanied by
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CYSTS AND CYSTIC TUMOURS OF TH E ANTERIOR M EDIASTIN UM 0
MAURICE BEAULIEU, M.D., W ILFRID CARON, M.D., F.R.C.S.[C] and
BERNARD PARADIS, M.D., Quebec City, Que.
T h e m e d ia s t in u m is the space between the
pleural cavities extending from the upper
opening of the thorax to the diaphragm.
It is bounded anteriorly by the sternum,
posteriorly by the thoracic vertebrae and
laterally by the mediastinal layers of the
pleura. A line drawn through the fourth
thoracic vertebra to the junction of the
second rib with the sternum divides the
mediastinum into a superior and inferior
portion (Fig. 1).
The most frequent tumours of the su
perior mediastinum are neurogenic tumours
and intrathoracic goitres; lymphangiomas
are rarer lesions.
Below the superior mediastinum, the
mediastinal cavity may be divided into
three portions: the posterior mediastinum,
the middle mediastinum and the anterior
mediastinum.
The posterior mediastinum is that area
lying posterior to the heart and anterior to
the lower eight thoracic vertebrae. In this
region, enterogenous cysts and neurogenic
tumours may be found. Neurogenic tumours
are by far the most frequent; neurofibromas
arise from the intercostal nerves and gan
glioneuromas from the sympathetic ganglia
of the thoracic region. About 35% of all
mediastinal tumours are neurogenic; one
out of five of these tumours is malignant.
The middle mediastinum includes the
bifurcation of the trachea, the pericardial
sac and its contents, the heart and great
vessels. Masses in this region are most
frequently composed of diseased lymph
nodes: tuberculous, lvmphomatous, meta
static or granulomatous ( especially sar
coidosis ).
The anterior mediastinum is that area
which lies anterior to the pericardium, in
ferior to the superior mediastinum and
posterior to the sternum. The most frequent
tumours of the anterior mediastinum are
bronchogenic cysts, pericardial cysts, tera
toid tumours and thymomas.
"From the Department of Surgery of Ste-Foy
Hospital (D.V.A.), Ste-Foy, Quebec.

M ETA ST A TIC N O DES

Fig. 1.—Compartments of the mediastinum and
location of mediastinal tumours.

All the lesions mentioned above occur
most commonly in the mediastinal area in
dicated (Fig. 1) but not exclusively so.
For example, bronchogenic cysts are occa
sionally found in the posterior mediastinum.
A mass may sometimes grow or slide to
wards more compressible or more depend
ent areas.
Nearly 50% of all mediastinal tumours
are found in the anterior mediastinum.
These tumours are frequently cystic. Bron
chogenic cysts and pericardial cysts are
true cystic formations; their respective in
cidences are about 15% and 5% of all
mediastinal tumours. Teratomas may be
solid but usually they are at least partly
cystic; their incidence is about 10% of all
mediastinal tumours. Thymomas are com
mon and form about 15% of all mediastinal
tumours. They are usually solid, thymic
cysts being very rare lesions.
We will present typical cases of these
cysts or cystic lesions. A brief description
of the most common pathological findings
in such cases will follow. Finally, we will
discuss the diagnosis and the action to be
taken when an abnormal shadow is dis
covered in the anterior mediastinum.
C ase 1.— A 56 year old man was admitted
to hospital on May 1, 1958, complaining of
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Fig. 2.
Fig. 3.
Fig. 2.—Case 1—pericardial cyst. Preoperative chest radiograph (antero-posterior view).
Fig. 3.—Case 1—pericardial cyst. Preoperative chest radiograph (lateral view).
slight dyspnoea and fatigue of six months’ duration. He stated that he had had a right pleurisy
at the age of 12. Radiological studies showed a

large spherical mass of homogenous density
located anteriorly in the right cardio-phrenic
angle (Figs. 2 and 3 ) . At fluoroscopy, there were

Fig. 4.—Case 1—pericardial cyst. Pericardial cyst as it appeared immediately after
opening the right chest.
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no pulsations. A barium swallow did not demon
strate herniation of abdominal viscera into the
right chest. Results of physical examination,
electrocardiogram and results of all laboratory
examinations were within normal limits. On
May 9, 1958, right thoracotomy was performed
through the bed of the seventh rib. A thin-walled
cyst measuring 13 by 19 cm. was easily removed,
as no adhesions were present except over a
limited area of the pericardium (F ig . 4 ) . Post
operative recovery was uneventful (F ig . 5 ) .
The cyst contained clear water. Histopathological
examination revealed a pericardial cyst.
P ericard ial cysts a re th o u g h t to b e
coelom ic cysts and to o rig in a te from fa ilu re
o f p rim itive m e sen ch y m a l lacunae w h ich
form th e p e ricard iu m to fu s e w ith o th ers;
instead , th ey fo rm in d e p e n d e n t ca v ities.
T h e y are n early alw ay s lo c a te d a n terio rly
and closely re la te d to th e card io -p h ren ic
angle, m ore fre q u e n tly th e rig h t. Som e h a v e
a p e d icle a tta ch in g th e m to th e p ericard iu m .
T h e re m ay b e a n a rro w co m m u n icatio n
through w h ich fluid in th e cyst ca n b e
expressed into th e p ericard iu m . In th e
case rep orted , th e cy s t w as a d h eren t to th e
p ericard iu m b u t th e re w as n o such p e d ic le
or com m u n ication . P e ric a rd ia l cysts a re
fre q u e n tly ca lle d “sp rin g w a te r cy sts” b e 
cau se th ey co n ta in cry sta l c le a r fluid. T h e y
have a thin, p u re ly fibrous w all w h ic h is
lined b y a sin g le la y e r of cu b o id a l or flat
cells.

Case 2.— A 28 year old housewife was
admitted to hospital on March 3 0 , 1954,
complaining of palpitations and dyspnoea of
two years’ duration, and of recent episodes of
dizziness on forward bending. At the time of
her first symptoms, the patient had a chest
radiograph taken; she was told that she had
enlargement of her heart. On the admission film,
it was possible to arrive at a similar conclusion
(Fig. 6 ) . However, on study of tomographic
sections, a spherical mass of homogenous density
was easily made out in front of the heart (F ig .
7 ) . At fluoroscopy and kymography, the normal
pulsation of the left border of the heart could
not be demonstrated. Physical examination was
negative except for diminished heart sounds;
there was no murmur. Electrocardiographic
tracings showed flattened T waves. All labora
tory examinations gave results within normal
limits. On April 4, 1 9 5 4 , a left thoracotomy was
performed. A huge cyst dislocating the heart
to the right and posteriorly was easily removed
(Fig. 8 ) . There was a pedicle attaching the cyst

Fig. 5. —Case 1—pericardial cyst. Postoperative
chest radiograph.
to the left main bronchus but no free communi
cation with the bronchial tree could be demon
strated (F ig . 9 ) . The anatomical diagnosis was
that of a typical bronchogenic cyst. T h e cyst
was unilocular and contained about 1 5 0 0 c.c. of
brownish thin fluid. Four years after operation,
the patient remains well and free of her previous
symptoms.
B ro n c h o g e n ic cysts o rig in a te e ss e n tia lly
in a d ev elo p m en ta l fa u lt, p ro b a b ly b y a
“p in c h in g off” process fro m o n e o f th e ou t-

Fig. 6.—Case 2 —bronchogenic cyst. Preoperative
chest radiograph.
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Fig. 8.—Case 2—bronchogenic cyst.

Fig. 7 .—Case 2—bronchogenic cyst. Anterior tomo
graphic section (12 cm. from the posterior chest wall).
gro w in g lung buds. T h e y a re c lo sely re la ted
to th e c a rin a o r a m ajor b ro n ch u s, to w hich
th e y m ay b e attach ed b y a p e d ic le . F re e
co m m u n ica tio n w ith th e b ro n c h ia l tre e is
ra re ly p re sen t; in the fe w ca ses rep o rted ,
th e re w as o ccasio n al e v a c u a tio n o f fluid
co n te n ts in to th e air p assag es, an d on x-ray
film s th e cy st show ed a fluid lev el. B ro n 
c h o g e n ic cysts a re u su ally u n ilo cu la r and
th e co n ten ts m ay b e e ith e r c le a r and m u cin 
ous or b ro w n ish . M icro sco p ica lly , th e w all
co n tain s b ro n c h ia l elem en ts su ch as c a rti
la g e, sm oo th m u scle, m u cou s g land s and
e la s tic tissu e in d isord erly a rra n g em e n t; it
is lin e d w ith b ro n ch ia l e p ith eliu m w hich
m ay or m ay n o t b e cilia te d . In th e case
re p o rted , th e se tissues w e re p re s e n t; the
b ro n c h ia l ep ith eliu m was n o t cilia te d . B ro n 
c h o g e n ic cysts a re b en ig n lesions, b u t in fe c 
tion is a serious co m p lica tio n ; it m ay w ell
lea d to ru p tu re o f the cy st, m ed ia stin a l
a b sce ss an d em pyem a.
C ase 3.— A 2 2 year old soldier was admitted
to Ste-Foy Hospital on March 6, 1 9 5 7 , com
plaining of slight left upper chest pain. The
left pleural cavity had been drained for empyema
at the age of three.
Radiological studies showed an abnormal
mediastinal shadow at the level of the aortic
knob (F ig . 1 0 ). This shadow was best visualized

on anterior tomographic sections but its contour
remained partly obscured (F ig . 1 1 ) . At fluoro
scopy, there was no evidence of pulsation and
the mass did not rise on swallowing. Physical
examination was negative. Blood pressure was
taken in the four limbs with normal findings.
Serological and all laboratory tests were negative.
On April 4, 1 9 5 7 , a left thoracotomy was per
formed. The lung was intimately adherent to
the chest wall, probably because of the previous
pleural sepsis. An irregular and embossed cyst
measuring 16 by 7 cm. was found in front of
the great vessels and their divisional branches.
It was markedly adherent to these structures.
During separation, the cyst was accidentally
ruptured, and brownish sebaceous fluid and hair
spilled out. Careful sharp dissection was required
for complete removal. The postoperative course

Fig. 9.—Case 2 —bronchogenic cyst. Postoperative
chest radiograph.
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Fig. 10.
Fig. 11.
Fig. 12.
Fig. 10.—Case 3 - “dermoid” cyst. Preoperative chest radiograph. Fig. l l.- C a s e 3 “dermoid” cyst. Anterior tomographic section. Fig. 12.—Case 3— dermoid cyst. Postoperative
chest radiograph.

was uneventful (Fig. 12). At examination, the
cyst was unilocular and its wall was 0.5 cm.
thick and firm. The inner lining was irregular
and showed a protruding and pediculated sphere
(Fig. 13). Histological studies revealed well
differentiated tissues of all three germinal layers,
but ectodermal derivatives were markedly pre
dominant. The pathologist’s diagnosis was of
benign teratoid tumour of the “dermoid” type.
Two months after operation, the patient was
back to full-time work.
C a se 4.— A 45 year old veteran was admitted
to Ste-Foy Hospital on September 25, 1956,
complaining of long-standing palpitations and
dyspnoea. He had a history of chronic alcoholism
and low-grade hypertension. Chest radiography
on admission demonstrated a large mass at the
level of the right border of the heart (Fig. 14).
Lateral views showed that the tumour was
located in the antero-inferior mediastinum. Tomo
graphic sections distinctly showed its smooth
margins and its homogenous density (Fig. 15).
Physical examination was negative except for
diminished breath sounds in the lower right
chest. Blood pressure was 160/80 mm. Hg.
Electrocardiographic tracings were within normal
limits. Serological and all laboratory tests were
negative. A right thoracotomy was performed on
October 2, 1956. Removal of the mass was made
difficult because of the presence of dense ad
hesions. Postoperatively, the patient made an
uneventful recovery (Fig. 16). At examination,
the tumour was found to be polycystic and to
contain thick brownish fluid. It weighed 1040
g. and measured 17 by 18 by 9 cm. (Fig. 17).
Histological examination revealed well differenti
ated tissues of all three germinal layers, present

in fairly even distribution. The pathologists diag
nosis was of benign cystic teratoma. At the
follow-up clinic, the patient still complained of
dyspnoea and palpitations. Slightly elevated blood
pressure (175/90 mm. Hg) seemed responsible
for this. Chest x-ray appearances have remained
unchanged for the last two years.
C a se 5.— A 56 year old woman was admitted
to hospital on May 7, 1957, complaining of
dyspnoea and pain in the right lower chest of
six months’ duration. The patient was obese and
there was no history of weight loss. Temperature
was slightly elevated. Breath sounds were dimin
ished at the base of the right lung anteriorly.
The heart rate was 82 and there was no murmur.
Erythrocyte sedimentation rate was 108 mm.

Fig. 13.—C ase 3—benign teratoid tumour of the “der
nioid” type.
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Fig. 14.
Fig. 15.
Fig. 16.
Fig. 14.—Case 4—benign teratoid cyst. Preoperative chest radiograph. Fig. 15.—Case 4—
benign teratoid cyst. Anterior tomographic section. Fig. 16.—Case 4—benign teratoid cyst.
Postoperative chest radiograph.
in one hour. Radiological studies demonstrated
a mass obscuring the lower half of the right lung.
The tumour appeared to be connected with the
mediastinum by a neck-like prolongation (Fig.
18). At fluoroscopy, the anterior position of the
mass was established; pulsation was absent. Bron
choscopy revealed a normal bronchial tree. Urin
alysis was negative. Examination of the blood
revealed a haemoglobin value of 12.1 g. % and a
white cell count of 22,660 per c.mm., with 75%
neutrophils. A right thoracotomy was performed
on April 19, 1957. A very adherent tumour was
removed with great difficulty. The pericardial
sac had to be extensively excised along with the
mass, as no separation was possible at this level
(Fig. 19). The specimen was a unilocular cyst
measuring 15 by 10 by 10 cm. (Fig. 20), and
containing brownish fluid. The wall thickness
varied from 1 to 5 mm. The cyst wall was com-

Fig. 17.—Case 4—benign cystic tumour.

posed of round cells with large hyperchromatic
nuclei and of multinucleated giant cells with
occasional mitoses, and lined by disorderly ar
ranged epithelial cells. The pathologist’s diagnosis
was of malignant cystic teratoma. Two weeks
after operation the patient was started on radia
tion therapy. Metastatic dissemination occurred
with death two months after operation.

Teratoid tumours are the commonest
tumours of the anterior mediastinum. They
are thought to arise as abnormal outgrowths
of the third and fourth branchial arches,
descending into the mediastinum during
embryonic development, along with the
great vessels. These tumours vary greatly
in their make-up, but in each type all three
germinal layers are ordinarily present.
When such ectodermal structures as hair,
teeth or sebaceous glands predominate, they
are commonly referred to as “dermoid”
tumours. These are generally cystic and
contain thick gelatinous or sebaceous ma
terial. Mesodermal structures (such as bone,
cartilage, smooth muscle) and entodermal
elements (of glandular and enteric appear
ance) may predominate. These teratomas
may be solid but usually they are at least
partly cystic. The surgical removal of tera
toid tumours often presents great difficulty
owing to dense and tough adhesions to the
underlying pericardium, great vessels and
their first divisional branches. Infection and
malignancy may add considerably to these
hazards. Cystic teratoid lesions may become
infected, with possible rupture and forma-
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Fig. 19.—Case 5—malignant teratoid cyst. Post
Fig. 18.—Case 5—malignant teratoid cyst. Pre operative
chest radiograph.
operative chest radiograph.
cava and ascending aorta. It could be
tion of a mediastinal abscess or empyema. vena
freed from these structures. A neck-like
On rare occasions, these cysts have ruptured easily
prolongation
of the cyst extended upward to a
into a bronchus with expectoration of seba level about two
(5 cm.) above the left
ceous fluid and hair, a surprising experience innominate vein inches
where
it seemed to originate.
which establishes the diagnosis. Solid tera Postoperatively, the patient
made an uneventful
tomas are more likely to become malignant recovery (Fig. 23). Examination
the specimen
than cystic ones. From 10% to 20% of revealed a unilocular cyst (Fig. of24).
Its inner
teratoid tumours undergo malignant change. surface was embossed with small yellowish
Malignant teratomas usually lack ectoder
It contained yellowish serous fluid rich
mal structures and their epithelial compon nodules.
in
cholesterol.
Histologically, it was a thymic
ent is predominantly adenocarcinomatous. cyst. The patient
is seen periodically, and has
gained 15 lb. and his precordial pains have
Case 6.—A 37 year old veteran was admitted disappeared.
to Ste-Foy Hospital on January 7, 1956, com
plaining of low back pain. The patient had
suffered a traumatic fracture of the lumbar spine
1 i l 2"! 3 l
s l el
9l 110 i t f i l ? J i r n
(LI and L2) in early 1955. There was also a
ic m l l l t l r L u t ^ l j i l i 1 1 1 l I t 1 i 1 I history of precordial pain of two years’ duration.
The pain radiated to both shoulders and was
considerably relieved by coronary vasodilators.
Standard x-ray films of the chest showed en
largement of the heart shadow (Fig. 21).
Tomography was most informative, as the heart
could be distinguished from a right-sided ad
jacent mass. This tumour was best visualized
in anterior sections, which also showed its con
nection with the mediastinum by a large pedicle
(Fig. 22). Physical examination was negative
except for some muscular rigidity in the lumbar
region. Electrocardiographic tracings and results
of all laboratory tests were within normal limits.
On February 23, 1956, a right thoracotomy was
performed. A tumour of apparent cystic nature
was found in front of the right auricle, superior
Fig. 20.—Case 5—malignant cystic tumour.
i\ ~ W
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Fig. 21.—Case 6—thymic cyst. Preoperative chest
radiograph.

Fig. 22.—Case 6—thymic cyst. Anterior tomo
graphic section.

Fig. 23.—Case 6—thymic cyst. Postoperative chest
radiograph.
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About 15% of all mediastinal tumours
are of thymic origin, but thymic cysts are
very rarely encountered. In the early litera
ture, thymic cysts were reported in syphili
tic patients, especially in children with
congenital syphilis. Nowadays, such lesions
are rarely reported. On the other hand, a
few cysts claimed to have arisen from rem
nants of the thymic duct have been de
scribed in recent years. Krech and associ
ates, in 1954, collected 13 cases from the
literature and added two of their own.
Thymic cysts, which appear to be related
to branchial and cervical cysts, are usually
derived from a remnant of the third bran
chial pouch. They may be located in any
position along a line extending from the
angle of the jaw medially to the midline of
the neck, thence descending into the an
terior mediastinum to the pericardium as
far distant as the diaphragm. The anterior
mediastinum is the most frequent location.
Histologically, these cysts are usually lined
by low cuboidal or pavement epithelium.
Thymic tissue elements, lymphocytes and
thymo-epithelial cells are immediately ad
jacent to this lining. Hassall’s corpuscles
may or may not be present. Scattered foci
of cholesterol clefts are a common finding.
In the case presented, these pathological
features were all present, including Hassall’s corpuscles and cholesterol deposits.
Before resorting to surgery for an abnor
mal shadow of the anterior mediastinum,
a differential diagnosis of primary tumour
should be attempted. Intrathoracic goitre,
aneurysm of the great vessels, primary
bronchogenic carcinoma, enlarged lymph
nodes, and diaphragmatic hernia through
the foramen of Morgagni are all possibili
ties that must be borne in mind. Some of
these require a special surgical approach
and technique; in others, thoracotomy is
not indicated at all. When each in turn has
been eliminated, the wide field of primary
cysts and tumours remains for differentia
tion.
Tumours of the anterior thoracic inlet
which move on swallowing are attached
to the larynx or upper trachea and are
probably of thyroid origin. The use of
radioactive iodine isotopes is of great help
in identifying intrathoracic thyroid masses.
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Most of the intrathoracic goitres can be
removed through a cervical incision.
Aneurysms of the great vessels may be
distinguished by radiological evidence of
pulsation, by demonstrating their continu
ity with the vascular structures, if neces
sary by angiography, by serological re
actions and characteristic physical signs.
About 75% of all bronchogenic carcin
omas arise in the major bronchi. They may
cast a shadow simulating a mediastinal
tumour. In these cases, bronchoscopy with
biopsy and cytological examination of the
bronchial secretions can establish the cor
rect diagnosis.
Lymphatic tissue is richly disposed in the
mediastinum. Chains of lymph nodes are
found clustered on either side of the
trachea, at the carina and about the hila.
It is not surprising that these mediastinal
nodes are involved both in localized tu
mours and granulomas, and in generalized
disorders of lymphatic tissue.
The two most frequently encountered
causes of benign enlargement of medias
tinal lymph nodes are tuberculosis and
sarcoidosis. In both conditions, the clinical,
roentgenographic and laboratory findings
yield sufficient clues to arrive at a diag
nosis. Biopsy of superficial or prescalenic
lymph nodes is often rewarding.
Hodgkin’s disease and lymphosarcoma
are common causes of massive enlargement
of mediastinal lymph nodes. X-ray examina
tion will reveal multiple lesions in the
mediastinum and often also at the hilar
lymph nodes. The cervical lymph node
chains become involved eventually in most
cases. Biopsy of accessible lymph nodes
or of nodes of the anterior scalene region
and the blood picture may considerably
assist diagnosis. The “therapeutic test” of
radiation therapy may be employed in a
limited number of cases when node biopsy
does not establish the diagnosis. Lymph
node enlargement in the mediastinum is
noted roentgenographically in about 20%
of cases of leukaemia.
Finally because of the richness of its
lymphatic connections, the mediastinum is
a frequent site for metastatic deposits, in
particular from the lung (bronchogenic
carcinoma). It happens occasionally that
the enlarged nodes are more prominent
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Fig. 24.—Case 6 —thymic cyst.

than is the primary tumour. Bronchoscopy,
cytological examination of bronchial secre
tions or biopsy of accessible lymph nodes
usually establishes the correct diagnosis.
Carcinoma of the breast, carcinoma of the
gastrointestinal tract, or other malignant
disease originating within the abdominal
cavity or elsewhere may spread to the
mediastinal lymph nodes. In such circum
stances, the physician is only rarely misled
if a complete physical examination has been
carried out.
Diaphragmatic hernia through the fora
men of Morgagni is a condition which in
evitably features in the differential diagnosis
of primary tumours of the anterior media
stinum when the abnormal shadow is im
mediately above the diaphragm. Gastro
intestinal series and the induction of an
artificial pneumoperitoneum may assist
diagnosis.
When an abnormal shadow in the an
terior mediastinum is thought to be a prim
ary lesion, its precise nature and its inno
cence or malignancy should be established
before operation. For this purpose, radio
logical studies are most rewarding. The
comparison of current and previous films,
if available, may help in determining the
age of the lesion and its rate of growth.
Benign tumours grow very slowly and
malignant tumours may or may not grow
slowly. Tomography with antero-posterior
and lateral views is a valuable tool for
exploration of the anterior mediastinum,
which is away from heavy bony structures.
These radiological studies can accurately
outline the margins of a lesion and deter
mine its relationship to adjacent structures.
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\ well demarcated and spherical border is
usually associated with a benign tumour.
This finding coupled with homogenous
density on all laminar section films suggests
a cystic lesion. A nodular or embossed con
tour suggests not only a solid tumour
rather than a cyst but also the possibility
that it is malignant.
Cystic lesions of the anterior media
stinum, as well as partly cystic or solid
tumours, should be removed as soon as
a definite diagnosis of primary tumour has
been established. These lesions are malig
nant or potentially malignant. With pro
gressive enlargement, they will cause more
and more severe pressure symptoms and
perhaps greater technical problems when
operation is decided upon. Tumours of the
anterior mediastinum are frequently cystic;
they may become infected, with the danger
of rupture with mediastinitis or empyema.
Su m m a ry

The cystic lesions encountered in the
anterior mediastinum are pericardial cysts,
bronchogenic cysts, teratoid cysts and
thymic cysts.
Differing in their histological character,
these cysts owe their origin to a common
factor, the developmental complexity of the
region.
Complete radiological studies are usually
more rewarding than physical examination
as regards accurate diagnosis of an ab
normal shadow in the anterior mediastinum.
Tomography in particular is often useful
in determining its origin and in fixing the
exact relationships.
Cysts and cystic lesions of the anterior
mediastinum should be surgically removed
because of the possibility of pressure symp
toms, malignancy or infection.
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R esu m e

Les tumeurs les plus frequentes du mediastin
anterieur sont les kystes bronchogenes et pericardiques, les tumeurs terato'ides et les thymomes.
Pres de 50% des tumeurs du mediastin se trouvent dans la portion anterieure. Elies sont souvent
kystiques; les thymomes cependant sont presque
toujours solides et les teratomes participent aux
deux formes.
Le diagnostic differentiel comprend les lesions
suivantes; le goitre intra-thoracique qui clinique ment devrait bouger a la deglutition et dont on
peut deceler la presence par l’emploi de radioiode. L ’anevrysme des gros vaisseaux qui devrait
montrer une certaine pulsation a la fluoroscopie et
que l’angiographie met en relief. La serologie peut
donner des indications utiles dans ces cas. Le
carcinome bronchogene primaire, dont la presence
peut etre revelee a la bronchoscopie et confirmee
par letude cytologique de frottis de secretions
obtenues des deux cotes. Les ganglions lymphatiques hypertrophies peuvent se trouver dans les
cas de tuberculose et de sarcpidose. II faut done
dans ces circonstances faire la recherche methodique des causes de lymphadenopathie et proceder
a une biopsie des ganglions prescaleniques on
d’autres ganglions d’acces plus facile. On doit se
rappeller que des depots metastatiques de foyers
eloignes peuvent quelquefois donner naissance a
des masses ganglionnaires thoraciques. La hemie
diaphragmatique au travers du foramen de Mor
gagni peut etre depistee a l’aide du repas baryte
ou du pneumoperitoine.
Le chirurgien doit faire toutes les recherches
necessaires pour determiner la nature exacte des
ombres radiologiques avant de proceder a 1’operation. A cette fin il doit avoir recours a la comparaison avec les films anterieurs s’ils existent
ou a la tomographie si les plaques simples sont
insuffisantes. Une ombre offrant une demarcation
nette est souvent causee par une tumeur benigne.
S’il existe une densite homogene sur chaque coupe
tomographique on peut soupgonner la presence
d’un kyste. Une apparence nodulaire avec des
bords flous suggere la presence d’une tumeur
maligne.
Toutes les tumeurs benignes doivent etre resequees. Elies peuvent causer des symptomes par
la pression qu’elles exercent sur d’autres organes
et un grand nombre d’entre elles renferment des
possibility cancereuses. Les kystes peuvent s’infecter et donner lieu a une mediastinite.
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THE RECOVERY OF TUMOUR CELLS
FROM VENOUS BLOOD DRAINING CEREBRAL GLIOMAS
A Preliminary Report®
T. P. MORLEY, F.R.C.S., Toronto

As part of a larger investigation b y the
departm ents o f surgery and surgical p a th 
ology, T oron to G en era l H ospital, into the
presen ce o f tum our cells in th e peripheral
b lo o d o f patients w ith can cer, it w as d e 
cid e d to subm it sam ples o f b lo o d draw n
from the superior sagittal sinus in cases o f
cerebral tum our. T h e fa ct that all o f the
first three cases so in vestigated had tum our
cells in the venous b lo o d draining the area
o f the tum our, an d that tw o o f these
tumours w ere gliom as, seems o f sufficient
interest to b e reported.

M aterial
O n e metastasis from a b ro n ch o g e n ic
carcin om a and tw o gliom as w ere studied.
A ll three tum ours w e re selected in this p r e 
liminary investigation w ith particular re 
gard for their anatom ical position. It w as
necessary fo r the ven ous b lo o d draining the
tum our to b e easily a ccessib le at the tim e
o f operation, th erefore tumours in the
frontal and fron top arietal parasagittal area
w ere chosen, so that the superior sagittal
sinus im m ediately p osterior to the tum our
cou ld b e con v en ien tly exp osed at the sam e
time. B lood sam ples (5 m l.) w ere taken
from the sinus th rou gh a No. 20 h y p o 
derm ic n eed le and transferred im m ediately
to h eparin ized tubes. A fter centrifugation,
films w ere m ade fro m the buffy layer and
stained w ith a m od ified W rig h t’s stain.

C ase 1. N /S 5 5 6 6 /1 5 /5 9 . — Bronchogenic
carcinoma. Tumour cells were seen in samples
taken from the sinus (a ) immediately after the
bone flap was turned but before the dura was
opened, (b ) during manipulation of the tumour,
and (c ) after the tumour had been removed by
suction. No cells were recovered from the antecubital vein after operation.
C ase 2. N /S 5 5 1 5 /6 6 /5 8 .— Mixed oligoden
droglioma-glioblastoma. Blood samples from the
sinus were negative for tumour cells immediately

Fig. 1.—Case 2. Oligodendroglioma-glioblastoma.
A clump of tumour nuclei in sagittal sinus blood.
Wright’s stain (x 2000).

after the bone flap was turned, but were present
after a brain needle had been passed into the
tumour through the dura mater (F ig 1 ). Further
samples removed during the excision o f the tu
mour were negative, and blood taken some hours
later from the antecubital vein was negative for
tumour cells.

C ase 3. N /S 5 5 9 5 /3 1 /5 9 . -— Glioblastoma
multiforme. Positive samples were obtained from
sinus blood after the bone flap had been turned
but before the dura or tumour had been dis
turbed (Figs. 2 and 3 ) . A second sample taken
during enucleation of the tumour was also posi
tive. No specimen was taken from the antecubital vein.
D iscussion

“ From the Department o f Surgery, University of
Toronto and the Neurosurgical Service, Toronto
General Hospital.

T his is n o t the p la c e to discu ss in g e n 
eral th e ph en om en on o f t im o u r cells in
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Fig. 2.—Case 3. Glioblastoma. Tumour cells in
sagittal sinus blood. Wright’s stain (x 1414).

circulating blood. For that the reader is
referred to Engell,1 Moore, Sandberg and
Schubarg,2 and Sandberg and Moore .3 Fur
thermore, no useful general conclusions
can be drawn from such a meagre series.
The presence of tumour cells in the sagittal
sinus in the case of the metastatic carcinoma
may merely have been part of a systemic
invasion from the primary growth or other
metastases in spite of the absence of tumour
cells in the sample of blood from the antecubital vein. The presence of tumour cells
in the blood draining the two gliomas, how
ever, is a different matter, for the occur
rence of gross metastases outside the central
nervous system from this type of tumour is
very rare indeed; many deny that it ever
takes place (e.g. Zulch,4 Tom5). It has
never been known why malignant gliomas
do not metastasize, since from their micro
scopical appearance there is every reason to
expect them to do so. To say that the condi
tions for growth outside the central nervous
system are unfavourable is to beg the ques
tion. The absence of metastases still leaves
the gliomas a group apart, although even in
carcinoma and sarcoma only a very small
proportion of tumour cells released into
the circulation give rise to tumours.
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Fig. 3.—Case 3. Glioblastoma. Tumour cell
nucleus in sagittal sinus blood. Wright’s stain
(x 1414).
A ckn ow ledgm en t

The blood specimens were examined and re
ported by Dr. William Anderson; I am grateful to
him for placing them at my disposal.
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R esume
Travaillant a un projet sur le depistage des
cellules tumorales dans le sang circulant, 1auteur
a etudie ce qui se passait au niveau du sinus longi
tudinal superieur dans des cas de tumeurs cerebrales. Dans chacun des trois premiers essais ainsi
entrepris, des cellules cancereuses furent trouvees.
Le sang fut preleve par ponction a la seringue
(5 c .c .) et immediatement transfere dans des tribes
avec heparine; apres centrifugation, des etalements
furent faits sur lames et colores au Wright.
Cas 1.—Metastase cerebrale d’un carcinome
bronchique: les cellules cancereuses sont trouvees
dans les echantillons de sang preleves pendant
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l’ouverture de la calotte, pendant la manipulation
de la tumeur et meme apres la fin de 1’ablation.
Cas 2.—Oligodendrogliome-glioblastome: les echantillons sanguins preleves lors de l’ouverture de la
calotte sont negatifs; ils deviennent positifs au
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moment ou Ton passe une aiguille dans la tumeur a
travers la dure-mere; ils redeviennent negatifs
ulterieurement. Cas. 3.—Glioblastome multiforme:
les echantillons sont tous positifs. L ’auteur termine
par quelques rappels de litterature.

THE EFFECTS OF GRADUAL COMPLETE OCCLUSION OF
THE HEPATIC VEINS 8
P. B. R. ALLEN, M.D. and S. KLING, M.D., F.R .C .S.fC l, Edm onton, Alta.
P h ysic ia n s have long been frustrated in

their attempts to understand and treat the
problem of portal cirrhosis and its sequelae
of portal hypertension and ascites. It was
a desire to better understand the basic
physiology of this problem which prompted
the present study.
In 1954, Madden et al.1 working with
corrosion specimens of the liver postulated
that “the primary factor in the formation
of ascites is an obstruction of the outflow
tract of the liver, namely, the hepatic veins.
In cirrhosis of the liver, with irreversible
ascites the obstruction is due to an oblitera
tive fibrosis of the intrahepatic systemic
venous bed.” These findings greatly inter
ested us and stimulated speculation on what
results would be produced by a gradual
occlusion of the hepatic veins. A survey
of the literature revealed that there were
established techniques for producing portal
cirrhosis; the injection of substances toxic
to the liver such as carbon tetrachloride2’ 3
and the use of liver irritants such as silicon
dioxide as described by Volwiler,4 but there
was little evidence of any work on the pro
duction of hepatic venous occlusion. Earlier
workers, such as Brandes5 and Armstrong
and Richards,6 have reported on the results
of acute occlusion of the hepatic veins,
but no reference could be found to tech
niques for the gradual occlusion of these
veins.
As a preliminary study, the hepatic veins
in experimental animal cadavers were dis‘’From the Department of Surgery and the McEachern Cancer Research Laboratory, University
of Alberta Faculty of Medicine, Edmonton, Alberta
1958 Medallist Paper—Royal College of Surgeons
of Canada.

position of plastic cannula. The wall of the cannula
is in apposition to the ostia of the hepatic veins,
thus interfering with the drainage of blood from
the liver.

sected, and this demonstrated that these
veins are too inaccessible to permit a direct
surgical attack. In view of these findings,
considerable doubt was felt that the tech
niques described by previous investigators
for the production of acute occlusion of the
hepatic veins had indeed resulted in such
occlusion. It was apparent that an indirect
approach would have to be utilized to
produce occlusion of the hepatic veins. We
have finally developed a technique which
is consistent, relatively simple and, to the
best of our knowledge, original. The method
is as follows:
M eth o d

Twenty adult mongrel dogs ranging in
weight from 12.5 to 20.0 kilograms were
selected for this experiment. The animals
are anaesthetized with sodium pentobarbital
(30 mg. per kilogram of body weight)
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Fig. 2.—Lateral radiogram
of dog. Silver clips have been
placed along the cannula
which has been inserted into
the inferior vena cava. The
most cephalad end of the can
nula lies at the level of the
diaphragm. The most caudad
end of the cannula lies just
caudal to the liver.

intravenously, and the anterior abdominal
wall is prepared by shaving, washing with
soap and water and double application of
2.5% tincture of iodine.
The abdomen is opened through a mid
line incision. The portal vein and inferior
vena cava are identified and venous pres
sures in the vessels are taken. To take these
pressures a thin-walled 15-gauge needle is

introduced into the lumen of the vessel
through an area of vein wall enclosed by
a purse-string suture of 4-0 vascular silk.
The needle is connected by a short segment
of rubber tubing to a simple water mano
meter, both of which have been previously
filled with an heparin-saline solution. The
base level of the manometer is judged to
be at the level of the right atrium of the

Fig. 3.—A dog eight weeks following introduction of plastic cannula into the inferior
vena cava. Marked abdominal distension and pitting oedema over the hind legs is evident.
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heart and all pressure readings are taken
with this feature constant. Before with
drawing the needle from the portal vein,
20 c.c. of 70% diodrast (IodopyracetWinthrop) is injected and a roentgenogram
taken. The needle is then withdrawn and
the purse-string suture made taut so as to
prevent an extravasation of blood from the
puncture site.
A segment of the inferior vena cava
cephalad to the renal veins is mobilized
for a distance of three to four centimetres.
Blalock vascular clamps are placed at the
upper and lower ends of this segment of
vein. A piece of thin-walled, wide-bore
plastic cannula is then selected of such
length that it reaches from just caudad to
the liver to a point just cephalad to the
diaphragm (Fig. 1). A suture of 4-0 vas
cular silk is then placed on the caudal
end of the cannula to act subsequently as
an anchor suture for the cannula. The
cephalad end of the cannula is tapered to
facilitate its introduction into the inferior
vena cava. Several small silver neurosurgical
clips are placed on both ends of the cannula
to permit radiological localization of the
cannula when it is in place (Fig. 2). The
Blalock clamps are closed and an incision
1.5 cm. long is made in the anterior wall
of this isolated segment of the vena cava.
The bevelled end of the cannula is intro
duced into the phlebotomy incision while
an assistant releases the cephalad Blalock
clamp so that the cannula is fully inserted
into the lumen of the vessel. The anchor
suture of the cannula, referred to above and
which has the needle still attached, is
brought out through the vein wall at the
caudal end of the incision. This same suture
is then utilized to close the incision in the
wall of the vena cava. A simple running
stitch is employed for this purpose. In
earlier cases we had not anchored the can
nula in this fashion, with the result that it
was rapidly carried to the right atrium of
the heart and led to the death of the
animals. A neurosurgical type of suction
is found to be the best method for achieving
visualization of the wound during closure
of the opening in the vena cava. The plastic
cannula; are made of polythene, and in
each operation we select one with the
largest calibre which can be conveniently
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Fig. 4.—Fig. 4 shows marked abdominal distension b>
acitic fluid and evidence of prominent collateral venou
channels in the abdominal wall.

inserted into the vena cava. The abdomen
is closed in layers without drainage. As
experience increased, we found that the
entire operative procedure could be carried
out in approximately 45 minutes with negli
gible mortality. The blood loss is usually
small. It is apparent from the above tech
nique that besides any effect the presence
of the cannula might have upon the hepatic
veins, it could well influence venous return
to the heart through the vena cava. To help
us assess this factor, a control experiment
was devised. Four dogs were selected. The
operation was repeated employing a tech
nique identical to the one first described,
with the following exception. In this group
a short cannula of the same material was
used, being placed in the vena cava just
cephalad to the renal veins but well caudad
to the point of entry of the hepatic veins
into the vena cava. The same biochemical
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studies were made as in the main experi
ment.
B io c h e m ic a l A ssessment

Preoperatively the following studies are
done on each animal:
1. Total serum proteins and fractiona
tion. The constituent proteins are analyzed
in a Spinco paper electrophoresis cell after
the method described by Jencks, Jetton
and Durrum.7
2. Serum sodium and potassium levels are
determined by the Baird flame photometer.
3. Serum chloride is determined by the
method of Schales and Schales.8
4. Bromsulphalein dye retention is mea
sured after the technique of Bosenthal and
White9 as described and modified by Helm,
Mateer, and Machella.10-12
These studies are repeated at two-week
intervals following the operation.
When ascites became clinically evident
the animals were re-operated upon. Direct
pressure readings were again taken from
the inferior vena cava and portal vein. In
a certain number of cases portal venog
raphy was repeated. When the animals were
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sacrificed, necropsy specimens were taken
from the liver, spleen, kidney and the in
ferior vena cava in the region of the hepatic
veins.
B esults

A. Clinical Findings
Four of the animals survived the opera
tive procedure but died within a few days,
and before developing any evidence of
ascites. One of these animals died of pul
monary infection and one died of general
ized peritonitis. In the other two cases the
cannula broke free and caused death by
impacting in the right atrium of the heart.
Ten of the animals developed clinically
demonstrable ascites within six to eight
weeks of the operation. In these the abdo
men became markedly distended and tor
tuous venous collateral channels became
prominent in the abdominal wall (Figs.
3 and 4 ). When the ascites reached full
clinical proportions, the animals developed
a pitting oedema over the hind legs. The
amount of ascitic fluid present varied with
the size of the animal, but ranged from
3500 to 5500 c.c.
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Fig. 6a.
Fig. 6b.
Fig. 6a.—Portal venogram taken at initial operation showing the normal picture of the
portal system in the dog. Fig. 6b.—The portal venogram taken after the establishment of ascites
and portal hypertension. Tortuosity and pooling in the portal system are evident and multiple
collateral portal-systemic shunts can be seen.

In the remaining two dogs which sur
vived the operation no demonstrable ascites
developed nor was there any appreciable
alteration in the biochemical studies. Both
were re-operated upon to discover the
cause. In each of these two cases it was
found that the cannula was too short and
that patent hepatic veins, of good size,
were emptying into the vena cava cephalad
to the cannula.
The 10 animals which survived the opera
tive procedure and did develop clinical
ascites showed the following changes: The
inferior vena caval pressures taken at the
time of the original operation in this group
averaged 75.3 mm. of water with a range
as indicated in Fig. 5. The comparable
portal vein pressures averaged 130.5 mm.
of water with a range as indicated in Fig. 5.
When the animals were re-operated upon
after establishment of ascites, the inferior

vena cava pressures averaged 90.5 mm. of
water and the portal vein pressures aver
aged 260 mm. of water (see Fig. 5). It
was interesting to note that in this group
the portal-systemic collateral venous chan
nels were very obvious and troublesome
when the anterior abdominal wall was
incised. There was marked dilatation and
tortuosity of the mesenteric veins, as further
evidenced by the portal venograms. Fig. 6a
shows a typical portal venogram taken at
the time of the primary operation. Veno
grams taken at the time of the second
operation (Fig. 6b) show marked tortuosity
of the entire portal system with prominent
collateral channels particularly between the
portal and lumbar veins. Blood was pooled
in the portal regions of the liver giving a
radiological picture similar to that described
by Atkinson et al,13 in cases of established
portal hypertension.
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Fig. 7.—The inferior vena
cava has been opened at
autopsy in the region of the
hepatic vein ostia. The scarred
area at the tip of the pointer
marks the position of an
obliterated h e p a t i c vein
ostium.

In each of the 10 animals the peritoneal
cavity was filled with a clear yellow fluid
of high specific gravity which had a protein
composition very similar to that of the
plasma of the animal.
Striking changes were noted in the wall
of that portion of the vena cava which

Fig. 8.—Photomicrograph of thrombus organiza
tion in the lumen of a hepatic vein. The darker
tissue represents the original wall of the hepatic
vein, the lighter tissue being the organized
thrombus.

contained the plastic cannula. The wall was
markedly thickened, and examination of its
intima showed that the ostia of the hepatic
veins had been obliterated by organized
thrombi in the lumen of each vein. Various
stages of thrombus formation and organiza
tion could be recognized in serial sections
of the hepatic veins (see Figs. 7 and 8).
Sections of the liver taken at necropsy
revealed marked congestion in the central
region of the liver lobules. Fibrosis of the
liver substance was not a prominent feature
in any of our animals. Sections of the spleen
and kidneys revealed a moderate degree of
congestion.
The four animals used in the special
control experiment all remained healthy for
a six-month period following the operation.
There was no evidence of clinical ascites
and the biochemical findings remained un
changed. When they were sacrificed, the
cannula was patent in two of the animals
and in the other two it was completely
thrombosed, indicating that in the latter
two cases, the factor of vena caval obstruc
tion had been reproduced. In none of these
animals was there any ascites or any evi
dence of portal hypertension. In none of
these animals was there any evidence of
occlusion of the hepatic veins. This would
indicate that the pathological changes in
the original series were due to occlusion
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of the hepatic veins and not to occlusion
of the inferior vena cava.
B. Biochemical Findings
As mentioned above, the biochemical
studies were repeated at two-week intervals.
These demonstrated several interesting
trends. The animals showed an overall
decrease in total serum protein with a re
versal of the albumin-globulin ratio. There
was marked fall of albumin and beta globu
lin values with relative increase in the
gamma globulin fraction (Table I ).
The bromsulphalein dye retention in
creased as the ascites progressed (Fig. 9),
reflecting increasing functional impairment
of liver cells.
Serum sodium, potassium and chloride
values showed little fluctuation and re
mained essentially normal throughout the
experiment.
D iscussion

The preceding data would appear to
show that marked ascites and a degree of
portal hypertension are produced in all
animals in which this procedure is correctly
employed. It is necessary to stress the im
portance of accurately placing the cannula
so that fibrosis of the ostia of all the hepatic
vein is produced. Failure to obliterate even
one large hepatic vein may permit enough
venous outflow from the liver to prevent
the formation of ascites and portal hyper
tension. We feel that the control experi
ment described demonstrates that the im
portant factor in the production of portal
TABLE I.— S erum P ro tein s V alues

in D ogs
B efo r e I n itia l O pera tion (B), and a fter A scites
F ormation (A).
C om ponents E x pressed as P ercentage o f T otal
P la n im eter A r ea s .
Globulins

--------------------------------

Dog

Albu
m in

KA1 B
A
KA5 B
A
KA6 B
A
I<A8 B
A
KA9 B
A
KA15 B
A

28.7
18.1
35.0
28.5
42 3
30 9
39.8
28.7
38.1
32.5
33.5
25.6

OCI

4.1
9.0
5.7
9.6
5.1
9.2
12.4
6.2
6.7
10 3
10.8
11.9

QT2

0

7

13.3
7.8
10.2
18.6
12.2
20.6
10.4
28.7
15.1
23.3
6.9
10.2

32.7
23.1
31.0
17.8
19.6
14.0
24.1
14.6
30.1
15.0
34.2
24.4

21.2
42.0
18.1
25.6
20.8
25.5
13.3
21 8
10 0
18.9
14.6
27.9
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Fig. 9.—demonstrates the progressive increase of r
tension of bromsulphthalein dye over a period of 12 week
This reflects the increasing liver cellular function irnpai
ment which occurred as ascites and portal hypertensic
became established.

hypertension and ascites is the occlusion of
the hepatic outflow tract, and that the in
ferior vena caval obstruction which occurs
in some of the animals is not an important
factor.
Although the amount of ascites produced
is very striking, the degree of portal hyper
tension is not nearly so marked. It is our
opinion, as well as that of other workers
in this field, that the portal pressure is not
strikingly elevated because of the formation
of abundant collateral channels in the dog.
This procedure is relatively simple tech
nically and produces uniform results. With
such an aid we think that we are now able
to produce portal hypertension and ascites
in the experimental animal with compara
tive ease, and thus provide a source of
experimental material by which we may
assess the relative merits of the various
types of therapy currently prescribed for
these conditions.

I
:
i
I

Summary

A new method for producing a gradual,
complete occlusion of the hepatic veins is
described. Associated with this is the suc
cessful production of ascites and a degree
of portal hypertension.

,
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R esu m e
Les nombreuses tentatives experimentales en vue
de reproduire le syndrome de l’hypertension porte
dans la cirrhose n ont pas connu grand succes
jusqu’a present. C’est avec 1’idee d’etudier la cir
rhose hepatique et l’ascite de fagon physiologique,
que les auteurs ont mis au point un technique
d’occlusion du systeme sus-hepatique.
Leurs experiences furent faites sur des chiens de
12 a 20 kg. Apres avoir procede a une laparotomie
mediane, on prepare la veine cave inferieure sur
3 a 4 cm. de long du cote caudal; on y introduit
ensuite un catheter de plastique de calibre assez
gros pour occuper toute la lumiere veineuse, et de
longueur telle que son extremite superieure soit
au niveau du diaphragme et son extremite infe
rieure juste a hauteur de la phlebotomie. Ce
catheter est enfonce en totalite et l’incision veineuse
est roparee. Le retour du sang hepatique vers
l’oreillette droite se trouve done totalement bloque.
Une vingtaine de chiens furent ainsi operes,
dont 10 developperent un syndrome ascitique.
Chez ces derniers, l’abdomen devint tres tendu
en huit semaines environ, et une circulation col
lateral s’installa. Ces chiens ont ete etudies au
point de vue physiopathologique. Les pressions
veineuses dans les systemes cave et porte furent
mesures, et des angiographies pratiquees. Differents dosages et epreuves de laboratoire demontrerent bien l’apparition progressive d’un trouble
hepatique. Cette progressivite semble liee a la
creation d’un thrombus qui vient completer l’occlusion autour du catheter.
Cette nouvelle technique presente l’avantage
de n’occasionner qu’une faible mortalite operatoire
des animaux d’experience.
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AN EXPERIMENTAL STUDY OF TENDON SUTURING TEC H N IQ U ES0
ROBERT J. COWAN, M.D., F.R.C.S.fC], and A. DOUGLAS COURTEMANCHE, M.D.,
Vancouver, B.C.

digitorum longus in the hind limb. In addi
tion the tendon of the tibialis posterior was
used for both of the interlacing methods.
To measure the separation after suture,
These are:
1. Modified Bunnell method No. 2 with wire sutures, placed 1!4 in. (3 cm.) apart,
were used as markers. The tendon was
4-0 silk;1
2. Modified Bunnell method No. 2 with divided midway between these markers.
With the accordion effect produced, in par
34 gauge stainless steel wire;1
3. Mason and Allen suture with 4-0 silk;2 ticular by the Bunnell and Yaeger sutures,
4. Yaeger wire-and-barb pull-out suture;3 the distance between the markers after
5. Pulvertaft’s interlacing method with suture was often reduced to % in- (2-2 cm.).
Suturing was done proximal to the tendon
40 gauge stainless steel wire;4
6. End-through end-to-side interlacing sheath where the tendon is enveloped with
paratenon. All sutures were begun 1/2 in.
method with 4-0 silk.5
Successful tendon surgery depends on (1.25 cm .) from the divided ends. A tourni
accurate diagnosis, asepsis, atraumatic tech quet was not used, for haemorrhage was
nique, haemostasis and careful rehabilita rarely a problem. Immobilization was
tion. How much is demanded of the tendon achieved by the use of below-the-knee
suture itself? Bunnell stated that the suture plaster casts with the ankle and toes in full
should not strangle tissue, that the suture plantar flexion. In this position no tension
material should be reduced to a minimum, is exerted on the sutured tendon. All ani
and that a buried suture is preferable to mals were immobilized for 21 days, as this
a surface stitch; he also indicated that less has been well established as the optimum
tissue reaction was created by stainless steel length of time during which tendon healing
wire.5 For Mason, the ideal tendon suture passes through the proliferative phase. Un
should anchor firmly in the tendon, produce restricted active movement was then al
a minimum of trauma, use a minimum of lowed through the maturation phase when
material, and avoid knots between the the tendon regains its maximum strength.
tendon stumps.6’ 7
Some difficulty was encountered early
By experimental methods we have at on in maintaining adequate immobilization,
tempted to determine the validity of these as a few of the animals chewed away most
statements. The main points used for com of their plaster. This was overcome by in
parison were: the relative simplicity of corporating wire in the plaster and, later,
technique; the degree of reaction; the by the use of a superior grade of plaster
separation of the tendon stumps, and the of paris bandage. Twenty tendon sutures
effect on the healing process as measured of each type were performed; all were
by tensile strength.
properly immobilized and free of infection.
An additional 16 tendons were sutured to
replace those discarded because of infec
Experimental Methods
tion or inadequate immobilization.
Rabbits weighing between 5 and 10 lb.
The animals were sacrificed at intervals
were used. Anaesthe ia with intravenous
pentobarbital (Nembutal) followed by from two to 90 days; particular notes were
ether was found most satisfactory. Aseptic made of the reaction, the distance between
technique was observed. The tendon which the markers and the tensile strength in
served our purpose best was the flexor grams per square millimetre. The degree
of reaction was graded from zero to four
plus. If the paratenon remained shiny and
“From the Department of Surgery, Faculty of
Medicine, University of British Columbia, Van translucent and there were no adhesions,
couver, B.C.
the tissue was considered to be free of

The purpose of this work was to compare
the relative merits of six tendon suturing
techniques commonly used in hand surgery.
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TA B L E I. — T endon S u t u r in g T e c h n iq u e s — M o d if ie d B u n n e l l N o. 2
No.

Separation
Markers
Stumps

Gross pull
Grams

w it h

4-0 S il k

Tensile strength
Average
G./sq.mm.

Days

Reaction

OH105R................. ............

2

+

7/8"

M2R........................ ............
M 2 L ....................... ............

3
3

+
0

1/4
1/8

0
0

OH102R.................. ............

4

+

1

5/8

M 5 R ....................... ............
M 5 L ....................... ............

5
5

0
0

1/8
3/16

0
0

OH102R................. ............

7

+

1

5/8

No healing; suture broken;
inadequately immobilized.

OH101R................. ............

8

+

1-3/16

1/2

No healing; suture broken;
inadequately immobilized.

O H56R................... ............

8

++

1/8

0

1415.2

O H88R................... ............

9

+

1/4

1/8

1474.2

193.9

193.9

OHIOOR................. ............

10

+

1/8

0

1678.3

220.8

220.8

OH 104 R ................. ............

11

+

1-1/16

5/8

M 810R ................... ............

13

++

3/8

1/16

1451.5

337.6

337.6

M 820R ................... ............
M 820L ................... ............

16
16

+
+ +

3/8
5/8

0
1/4

1133 9
816.5

298.4
214.9

256.7

M804R.................... ............
M 804L ................... ............

21
21

+ +
+

7/16
5/16

1/16
0

1315.4
2041.2

346.2
537.2

441.7

OH60R................... ............

22

++

1/4

1/8

3175.1

417.8

417.8

1179.3
544.3

310.3
143.2

226.8

7/16"

No healing; suture broken;
inadequately immobilized.
1270.0
861.8

75.6
51.3

63.5

No healing; suture broken;
inadequately immobilized.
1292.7
1814.4

76.9
108.0

186.2

12.5

186.2

No healing; suture broken;
inadequately immobilized.

M 792R ................... ............
M 792I.................... ............

28
28

+ +
+++

7/16
3/4

1/8
5/16

M 824R ................... ............
M 824L ................... ............

29
29

+++
+++

3/8
1/2

3/16
1/16

2072.9
2267.9

482.1
527.4

504.8

111!......................... ............
111........................... ............

42
42

++
++

1/2
3/16

3/16
0

3084.4
3628.7

717.3
843.9

780.6

OHIOOR

90

+

1/2

0

7801.7

1026.5

1026.5

reaction. A hyperaemic paratenon with no
thickening and with minimal oedema of the
tendon ends was rated as plus one. Fine
adhesions between tendon and surrounding
tissue constituted a plus two. Plus three
signifies more marked reaction in the form
of denser adhesions, and a tendon com
pletely enveloped in fibrous tissue with
no gliding action was designated as plus
four.
By measuring the separation of the
markers, we could determine to what extent
the accordion effect had been lost, as well
as the separation of the tendon stumps.
Tensile strength was determined by divid
ing the gross pull, in grams, necessary to
separate the tendon ends by the crosssectional area of the tendon in square milli
metres. The cross-sectional area of each

tendon was determined by measuring the
large and small diameters and using the
formula for the surface area of an ellipse.
The gross pull necessary to break the tendon
was obtained by the use of a tensiometer
(Dillon tester), using a straight, gradual
pull. Only in the case of the Yaeger wireand-barb suture was the suture removed
before testing.
R esults

The disastrous results that follow in
adequate immobilization or infection are
again emphasized by this work. In 13
instances where plaster was removed from
the foot alone, allowing free movement
of the toes, the sutures were broken and
the tendon ends widely separated. At 11
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days, there was no evidence
of any healing process be
tween the stumps. In two
cases at 19 days the reaction
was so marked that the ten
dons could not be separated
from their beds. In fact they
could hardly be identified.
In three infected legs the
suture line was completely
disrupted.
All techniques used are
simple enough to be done
atraumatically. The Yaeger
wire-and-barb suture, while
appearing the simplest, was
actually the most difficult
to carry out atraumatically.
This suture as prepared by
its manufacturer has much
too large a needle on its
distal end, and it could not
be passed through the distal
tendon segment with any
degree of ease. The tendon
would accordion away from
the needle as it was inserted,
and then invert markedly
around the wire as it was
passed, i.e., it would not
glide over the wire readily.
It will be noted from
Tables I, II, III, V and VI
that the degree of reaction
with these five techniques
shows no significant varia
tion. In the case of the Yaeger suture
represented in Table IV there is a very
significant increase in reaction.
The amount of separation of the tendon
stumps is shown in Tables I to VI, and is
summarized in Table VII. It is noteworthy
that in every case, with the exception of six
Mason and Allen sutures, the accordion
effect was totally lost. This was found in the
animals sacrificed as early as two, three, four
and five days, as well as those sacrificed
later. As might be expected the two interlac
ing methods were the only ones where no
separation of the tendon stumps occurred.
The Mason and Allen sutures showed some
what less separation than the other three
end-to-end methods, and the Yaeger sutures
showed conriderably more.

Fig. 1.
The tensile strengths as studied chrono
logically are seen most clearly on the two
graphs (Fig. 1). It is interesting to note
the similarity between the two Bunnell
methods and the Mason and Allen method
as plotted on the graph. The tensile strength
of the tendons repaired by the Yaeger
method was consistently less than of those
previously mentioned, even after a period
of 90 days. The interlacing methods showed
little variation in tensile strengths after a
period of four weeks. Prior to this the endthrough end-to-side suture gave significantly
higher values. The latter when tested on
the tensiometer always separated initially
at the junction of the small and the large
tendon, i.e. the site of the end-to-side. In
the Pulvertaft method it ruptured at the
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these two methods are considerably greater
than of any of the other four methods
tested, for a period of at least 90 days.
The reaction of the interlacing methods
compared favourably with the end-to-end
methods, but the cross-sectional area at the
suture site was usually greater.
D iscussion

Fig. 2.

location of the first mattress suture. This
was not true before 11 days. Up to this time
the separation was by a gradual undoing
of the interlacing. The tensile strengths of

It is universally agreed that an atraumatic
technique is necessary for successful tendon
surgery. We think that the amount of
trauma inflicted during this work did not
vary significantly from one method to
another. The Yaeger wire-and-barb suture,
however, consistently showed more reaction
than any of the others. Further, this is the
only method which in every instance al
lowed at least % inch separation of the
tendon stumps. This would certainly sug
gest that the reaction will be greater if
the suture allows the tendon stumps to
separate to the degree noted here. This
statement is supported by the fact that
with the other sutures the reaction was
also greatest where separation was greatest.
The reason for this separation with the
Yaeger suture appears obvious to us. The

T A B L E II. — T endon S uturing T echniques — M o d ified
B u n n ell N o . 2 w ith 34 G auge S tainless S te e l W ir e

No.
M 4R....................
M4I......................
M132R................
M 1321.................
421i ......................
421.......................
M802L................
38R......................
M662R................
M662I..................
36R......................
36L......................
M226R................
M266L................
264R....................
264L....................
6R ........................
6T..........................
M265R................
M265L................

..............
..............
..............
..............
.............
.............
..............
..............
..............
..............
..............
..............
..............
..............
..............
..............
..............
..............
..............
..............

Days
5
5
10
10
14
14
16
18
21
21
27
27
36
36
46
46
54
54
90
90

Separation
Gross pull
Reaction Markers Stamps Grams
0
5/16"
0
1882.4
1/16
3/8
1769.0
+
1/16
5/16
2766.9
++
3/16
0
3628.7
++
0
0
3/16
2812.3
1/4
0
2494.7
+
1/16
0
1814.4
++
3/8
1542.2
1/16
++
7/16
0
3175.1
+
7/16
3129.8
1/8
+
9/16
13/16
3900.9
+++
3/8
3628.7
5/8
++
0
3/16
3991 6
+
0
1/8
4195.7
+
5/16
0
5955.6
+
5/16
0
5896.7
+
1/4
0
7076.0
+
3/8
6894.6
+
1/8
5/8
1/8
7665.7
++
9/16
0
8255.3
++

Tensile strength
G. /sq.mm. Average
108.6
105.3
107.0
164.6
215.9
190.3
370 0
349.0
328.3
477.5
477.5
405.8
405.8
423.3
417.3
420.3
513.3
495.4
477.5
525.3
552.1
538.7
794.1
786.2
790.2
931.1
907.2
919.2
1008.6
1086.2
1047,4
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TABLE III.—T endon Suturing T echniques-—M ason and A llen with 4-0 Silk
No,

Separation
Markers
Stumps

Gross pull
Grams

Tensile strength
G./sq.mm.
Average

Days

Reaction

OH105L. ...........................

2

+

OH56L. . ...........................

3

+

0

0

OH103L. ...........................

4

+

9/16

3/8

M3R. . . ...........................
M 3L . . . . ...........................

5
5

+
+

1/8
1/16

0
0

1043.3
1406.1

137.3
185.0

161.2

386R . . . ...........................
386L. . . . ...........................

6
6

0
0

1/16
0

0
0

594.6
907.8

79.3
121.0

100.2

9/16"

3 /8 "

No healing; suture broken;
inadequately immobilized.

1020.6

136.9

136.9

No healing; suture broken ;
inadequately immobilized.

OH102L. ...........................

7

+

1/2

3/8

No healing; suture broken;
inadequately immobilized.

OH101L ...........................

8

+ + +

3/8

1/4

Marked infection ; suture broken ;
inadequately immobilized.

...........................
...........................
...........................

9
9
9

0
0
+++

3/16
1/8
1/4

0
0
1/4

376R ..
3761.
OH88L

1868.8
1927.7
816.5

249.2
257.0
108.9

253.1

Suture broken; inadequately
immobilized.

10

+

0

0

OH104L ...........................

11

+ +

13/16

1/2

M810L. . ...........................

13

++

3/8

0

1451.5

337.6

337.6

M852R. ...........................
M265L. . ...........................

15
15

+
+

1/15
1/16

0
0

793.8
1315.4

208.9
346.2

277.6

M778R.. ...........................
M778L. . ...........................

19
19

+
+

1/8
1/8

0
0

3016.4
2902.9

402.2
387.1

394.7

OH60L. . ...........................

22

+

5/16

1/16

3229.6

430.6

430.6

29 R ......... ...........................
29L....... ...........................

31
31

+
++

0
0

0
0

3628.7
3742.1

483.8
498.9

491.4

375 R ....... ...........................
375 r....... .........................

34
34

+ +
++++

5/16

1/8

3855.5

514.1

514.1

366R .. . ...........................
3661....... ...........................

38
38

+
+

OH106L . .........................

90

+

1614.8

215.3

215.3

OHIOOL. ...........................

No healing; suture broken ;
inadequately immobilized.

Marked infection; suture line completely disrupted.

0
1/8

0
0

3/16

holding power of the tendon for the suture
was not sufficient to prevent the barb from
travelling distally in the tendon. It is
possible that this could be prevented to
some extent by using the suture in the
manner that Bunnell suggested for his Gig
pull-out suture, that is, by making two
oblique passes across its diameter before
threading the suture straight down the
centre of a tendon.8
The accordion effect produced by the
Bunnell sutures, as mentioned previously,
shortened the distance between the markers
by x/ i to % inch, and this effect was com 
pletely lost by the second day. This was

0

4535.9
4649.3
7937.8

596.8
611.8

604 3

1058.4

1058.4

true whether wire or silk were used. The
explanation for this occurrence may be
found in the x-ray pictures of Fig. 2.
ffere are four tendons sutured by the m odi
fied Bunnell method; one is shown immedi
ately, two at 10 days, and one at 16 days
after suture. It will be noted in the three
tendons to the right that the wire which
was placed in the prescribed criss-cross
fashion has now assumed the shortest dis
tance between two points. Because silk was
used with the Mason and Allen suture, it
was not possible to determine radiologically
whether this suture method, which involves
two right angles for each tension suture,
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TABLE IV.— T e n d o n S u t u r in g T e c h n iq u e s — Y a e g e r W ir e - a n d - B a r b P u l l -O u t
No.
M 5 0 8 R ...................
M 508L
................

Days

Reaction

15
15

+ +
+

Separation
Markers
Stumps
3 /8 "
1 /4

1 /8 "
1 /8

Gross pull
Grams
1 1 3 3 .9
1 0 8 8 .6

w it h

2-0 T a n t a l u m

Tensile strength
G./sq.mm. Average
151 2
1 4 5 .1

1 4 8 .2

3 8 4 R ........................ ................

20

+

3 /8

1 /4

1 9 2 7 .8

2 5 7 .0

2 5 7 .0

M 8 4 0 R ................... ................

21

+ + +

5 /1 6

1 /8

1 0 4 3 .2

2 4 2 .6

2 4 2 .6

................
................
................
................

22
22
22
22

+ + +
4"
+ +
+

7 /1 6
1 /4
3 /8
5 /1 6

1 /4
1 /8
1 /8
3 /1 6

2 2 6 7 .9
1 7 6 9 .0
1 6 3 2 .9
1 8 1 4 .4

3 0 2 .4
2 3 5 .9
2 1 7 .7
2 4 1 .9

2 4 9 .5

M 8 2 6 R ................... ................
M 8 2 6 L ................... ................

25
25

+ + + +
+ + + +

7 /1 6
7 /1 6

1 /4
1 /4

9 0 7 .2
8 1 6 .5

2 3 8 .7
214 9

2 2 6 .8

M 8 2 5 R ................... ................
M 8 2 5 I ..................... ................

35
35

+ + +
+ + +

5 /1 6
7 /1 6

1 /4
1 /4

1 6 3 2 .9
1 5 4 2 .2

4 2 9 .7
4 0 5 .8

4 1 7 .8

4 3 R .......................... ................
4 3 L .......................... ................

42
42

+ + +

5 /1 6
3 /8

1 /8
1 /4

3 6 2 8 .7
3 4 4 7 .3

4 8 3 .8
4 5 9 .6

4 7 1 .7

.............
.............

55
55

+ + +
+ +

3 /8
3 /8

3 /1 6
3 /1 6

4 6 2 6 .2
4 4 4 5 .2

6 0 8 .8
5 8 4 .9

5 9 6 .9

2 2 R .......................... ................
221...................... ................

56
56

+ + + +
+ + + +

7 /1 6
5 /1 6

1 /4
1 /8

4 4 9 0 .5
5 4 8 8 .4

590 8
7 2 2 .2

6 5 6 .6

M 1 6 R ..................... ................
M 161................... ................

90
90

+ + + +
+ + + +

3 /4
3 /4

1 1 3 3 .9
1 5 8 7 .6

2 9 8 .4
4 1 7 .8

3 5 8 .1

3 5 R ..........................
3 5 L ..........................
O H 2 4 R ...................
O H 24L

2 3 R ..........................
2 3 L ..........................

1 -1 /8
1 -1 /8

TABLE V.— T e n d o n S u t u r in g T e c h n iq u e s — P u l v e r t a f t
No.
M727R...............................
M727I................................

w it h

Separation
Markers
Stumps

Gross pull
Grams

Tensile strength
G. /sq.mm. Average

Days

Reaction

8
8

+
+

3 /8 "
1/4

0
0

839.1
861.8

195.1
200.4

197.8

+
+

1/8
1/16

0
0

635.0
1700.9

147.7
395.6

271.7

+
++

0
1/8

0
0

907.2
1133.9

210.9
263.7

237.3

M787R..................................
M787L..................................

11
11

...................
45L........................................

16
16

OH107R..............................
OH107L.............................

18
18

OH240R............... ...........

19

Marked infection; suture completely disrupted.
Marked infection; suture completely disrupted.

+ + ++

7/8

1/4

+++ +

1

3/8

20

+

0

0

MS 101................... ...........

21

+ +

0

34R........................ ...........
311........................ ...........

26
26

++

0
1/8

33R....................... ...........
331........................ ...........

27
27

0
0

M657R................. ...........
M657L.................

30
30

M 651 l i ................. ...........
M654L................. ...........

32
32

321!....................... ...........
321........................ ...........

42
42

++
++
++
+
+
+
+

31R.......................
...........
311.

90
90

+

OH240L ................
3841........................ ...........

40 G a u g e S t a i n l e s s S t e e l W ir e

++

0

Tendon could not be separated from
its bed; inadequately immobilized.
Tendon could not be separated from
its bed; inadequately immobilized.
1451.5

337.6

337.6

0

1415.2

329.1

329.1

0
0

2041.2
1982.2

474.7
460.9

467.9

0
0

2267.9
2177.2

527.4
506.3

516.9

1/2
1/4

0
0

5624.2
5556.5

1308.0
1292.2

1300.1

1/4
1/4

0
0

6350.3
6168.8

1476.8
1434.6

1455.7

0
1/8

0
0

6622.4
6304.9

1540.1
1466.3

1503.2

0
0

0
0

5669.9
5896.7

1667.6
1734.3

1700.9
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T A B L E VI. — T e n d o n S u t u r in g T e c h n iq u e s — E n d - T h r o u g h , E nd - t o - s id e w it h 4 -0 S i l k

No.

Separation
Markers
Stumps

Gross pull
Grams

Tensile strength
G./sq.mm.
Average

Days

Reaction

M856R................... ............
M 856L.................. ............

4
4

+
+

1/16"
1/16

0
0

2472 1
2948.3

574.9
685.7

630.3

M S2II!.................. ............
M 821L................ ..............

6
6

0
+

1/16
1/16

0
0

2449.4
2608.1

560.3
606.5

58 3.4

2111!......................
241L
............

11
11

+
+

0
0

0
0

2494 7
1360.8

580.2
316.5

44 8.4

40R ........................
101.......................

13
13

+
+

0
0

0
0

2131.9
2109.2

495.8
490 5

49 3.2

M 802R.................. ..............

16

+

1/8

0

1814.4

477.5

47 7.5

38 L ........................ ............

18

++

0

0

3628.7

843.9

84 3.9

M 834R .................. ............
M 834L.................. ..............

24
24

+ +
+ +

3/16
1/4

0
0

3129 7
3288.5

833.4
865.4

849.4

M 827R.................. ............
M 827L.................. ............

29
29

+
+

0
0

0
0

3447.3
3129.7

907.2
833.4

870.3

81.71!...................... ............
857L...................... ............

34
34

++
+

0
0

0
0

6304.9
6713.1

1466.3
1561.2

1513.8

M855R................... ............
N 885L................. ............

42
42

+
+

0
0

0
0

6803.8
6758.5

1582.3
1571.7

1577.0

3 9 R ........................ ............
39L
............

67
67

+
0

0
0

0
0

7076.0
7438.9

1645.6
1730.0

1687.8

tends to form a straight line or not. Presum
ably, it is less likely to or the separation
would be greater.
On the other hand any accordion effect
produced by the Mason and Allen suture
was always less than 1/4 inch. From Table
VII, it can be seen that this method allowed
the least amount of separation of the four
end-to-end sutures. It would appear that
the holding power of the tendon is greater
for the Mason and Allen than for the modi
fied Bunnell suture.
As might be expected, the two interlacing
methods allowed no separation of the ten
don ends. Perhaps this would account for
their greater tensile strength both immedi
ately and after the healing process is well
advanced. It is our belief that not only
does separation of the tendon ends increase
TABLE V II.— S e p a r a t i o n

of

T en d o n S t u m p s

Minimum Maximum
inches
inches
Bunnell with silk
Bunnell with wire
Mason and Allen
Yaeger
wire-and-barb
Pulvertaft
End-through,
end-to-side

0
0
0
1/8
0
0

Average
inches

5/16
9/16
1/8

.075
075
009

3 /4
0

.247
0

0

0

reaction, but it also decreases the tensile
strength. The suture that permitted the
greatest separation (Yaeger wire-and-barb)
also had the lowest tensile strength values.
Indeed, the Yaeger suture removed at 90
days had a separation of % inch and a
tensile strength less than the one removed
at 35 days.
The tensile strength of the end-through
end-to-side suture was significantly higher
than the Pulvertaft during the first four
weeks. This is probably due to the fact
that the interlacing is more extensive in the
former than in the latter, allowing less
slipping as evidenced by the measurement
of the markers.
W e did not experience the initial rapid
drop in tensile strength during the first
five days recorded by Mason and Allen.2 The
tensile strength did not drop below that of
the suture material used. W e found that
it began rising above that of the suture
material by the eighth or ninth day; the
rise was steepest after the 21st day when
active movement was allowed.
The modified Bunnell suture with 34
gauge stainless steel wire held no advant
ages over the one done with silk. The silk
was easier to handle and produced no more
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reaction and the tensile strength values
were not significantly altered.
The Mason and Allen method, a surface
stitch, produced no more reaction than the
modified Bunnell core sutures. It holds in
the tendon better, and for this reason allows
less separation of the tendon stumps.
Furthermore, it has six knots—excluding the
appositional suture—in contrast to the single
knot of the Bunnell suture. If a single knot
breaks, separation of the stumps is more
likely to occur with the Bunnell method
than with the Mason and Allen method—as
has been noted in humans. For speed and
simplicity, the Bunnell method is superior.
To make use of these findings in the
human hand, it would seem that the Mason
and Allen method is the one of choice for
suturing round tendons, e.g. at the wrist,
the proximal palm or the long flexor of the
thumb. If speed is the essential, then the
Bunnell No. 2 method should be used be
cause of its simplicity. For tendon trans
plants or grafts such as the dorsum of the
hand or palm, where the increased bulk
does not matter, then the interlacing
methods would be preferable. If movement
is to start at three weeks, the end-through
end-to-side method should be the choice.
C onclusions
These experiments have indicated that the
Mason and Allen method of tendon suture is
slightly superior to the modified Bunnell No. 2
method because less separation of the tendon
stumps occurs. T h e degree of reaction and the
return of tensile strength are comparable with
both methods. W ith these two methods there is
nothing to indicate superiority of either a sur
face or a core stitch.
The Yaeger suture had the greatest amount
of separation and reaction; it also had the lowest
recovery of tensile strength. F or these reasons,
its use would seem to be contraindicated.
The interlacing methods are superior to the
end-to-end methods as regards the tensile
strength developed. The degree of reaction is
similar to that with the Bunnell and Mason and
Allen methods. However, the cross-sectional
diameter is usually larger and would contra
indicate the use of interlacing methods in the
digit. These methods would appear to be the
ones of choice in the wrist, palm or dorsum
of the hand— particularly with tendon grafts or
transplants.
Stainless steel has no significant advantage
over silk in tendon sutures, as regards reaction,
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tensile strength or separation of the stumps. It
is more difficult to use.
The tissue reaction at the site of a tendon
suture varies directly with the amount of separa
tion of the stumps.
Acknowledgment of assistance is gratefully ex
tended to the Trauma Research Unit, University
of British Columbia, to the National Research
Council and to Johnson & Johnson Limited.
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R esum e
Les auteurs se proposent ici de comparer les
merites relatifs de six differentes techniques de
sutures tendineuses, par 1’experimentation animale.
Ils utiliserent des lapins de 5 a 10 livres. Sous
anesthesie au pentobarbital avec asepsie complete,
les essais de suture furent faits sur le tendon du
long flechisseur des doigts de la patte posterieure.
Le tendon du muscle tibial posterieur, fut utilise
pour les methodes d’interposition. Apres l’intervention, le membre etait immobilise dans un platre,
parfois renforoe de fil metallique, les animaux
ayant une forte tendance a ronger leur platre. Les
lapins furent sacrifies a des intervalles variant
entre 2 et 19 jours. L ’intensite de la reaction
( c’est-a-dire de la gaine) et la solidite de la
suture furent notees.
De tous ces essais, il ressort que la methode de
Allen et Mason est legerement superieure a celle
de Bunnell, car la coaptation des moignons tendineux y est rnieux conservee. La methode de Yaeger
provoque une forte reaction et une separation trop
grande des extremites: il semble que son usage
soit contre-indique. Les methodes d’interposition
donnent des resultats superieurs aux methodes
“bout a bout” : elles semblent constituer les tech
niques de choix pour les sutures des tendons du
poignet, de la paume et du dos de la main.
L ’emploi d’acier inoxydable en place de soie ne
parait pas avoir d’avantage particulier.
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AN EVALUATION OF ASEPTIC AND ANTISEPTIC TECHNIQUES
AS PRACTISED IN A M ODERN HOSPITAL
II: Surgical Wards and Dressing Stations"
G. E. MYERS, P h .D .,f M. W . NIMECK, M .Sc.f and
W . C. M a c k e n z i e , M.D., F.R.C.S.[C], F.A.C.S.,t Edmonton, Alta.
I n t r o d u c t io n

recently stressed the importance
of fomites in the spread of staphylococcal
infections in hospitals. A comprehensive
investigation by Nimeck et aid of the asep
tic and antiseptic techniques utilized in the
operating theatres of a modem hospital has
revealed many possible sources of surgical
wound infection. After closure of the in
cision in the operating theatre the patient
is transported to the postoperative surgical
ward, and the purpose of the present in
vestigation is to study aseptic and antiseptic
techniques practised in these wards and in
the adjacent dressing stations.
C olbeck2

E x p e r im e n t a l

Initially, two dressing stations and the
surgical wards serviced by these dressing
stations were chosen as study areas. The
following possible sources of contamination
were studied: (1 ) air; (2 ) depots (fomites);
and (3 ) solutions which come in contact
with the patient either directly or indirectly.
Although the initial study was carried out
over a period of months when there was no
evidence of an outbreak of infection, a
unique opportunity for further study pre
sented itself when a series of infections
occurred in the paediatric wards of the same
hospital. Samples were obtained during this
outbreak from the paediatric wards and
from an isolation unit composed of three
wards and a small connecting hallway.
Since reference will be made in this paper
to the results obtained from tests done
following routine cleaning procedures it
will be of interest to note the extent of
these procedures. An all-purpose detergent

"Supported by a grant from the Medical Section
of the National Research Council of Canada. Grant
MA 664.
fDepartment of Bacteriology, University o f Alberta,
Edmonton, Alberta, Canada.
^Director of Surgical Services, University of Alberta
Hospital.

is used for cleaning wards. Floors are
mopped weekly with this agent and are
then waxed with a water-base wax. Oil is
used daily for dry-mopping. All w ood furni
ture and fixtures are waxed with an oil-base
wax. Furniture is damp-mopped daily with
a solution of the all-purpose detergent.
Washrooms are washed daily, with the use
of 5% para-chlormetaxylenol if directed.
Vacuum cleaners are used only on the
furniture of solaria. Brooms are supposed to
be used only on cement floors. Most of the
bedding is changed daily but the extent of
this change depends on supplies available
at the time. Utensils used by all patients
are washed in a detergent solution after
use. Only private patients have individual
utensils, including thermometers and bed
pans.
In terminal cleaning (done on the dis
charge or death of a patient) all bedding is
laundered except blankets which are merely
aired. Drawsheets are usually washed with
green soap containing 2.5% hexachlorophene (based on anhydrous soap). Mat
tresses are aired and sterilized with heat.
Bedsprings are rubbed with turpentine.
Bedside furniture is washed with a deter
gent solution or a disinfectant ( such as
quaternary ammonium compound 1/1000,
para-chlormetaxylenol 5% , iodophor, green
soap containing 2.5% hexachlorophene or
a preparation of orthobenzyl-para-chlorophenol in a synthetic detergent).
Isolation units receive special terminal
cleaning. Drapes and bedding are laun
dered. Mattresses an d/or mattress covers
are sterilized with heat. Furniture is washed
with a disinfectant solution and placed on
the beds. Walls and ceiling are then washed,
using a detergent or one of the disinfecting
solutions listed above. Floors are washed
with a detergent or one of the disinfecting
solutions and then waxed and polished.
Furniture, bedding and drapes are then re
placed and the ward is reopened for the
admission of patients.
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M ater ials an d M ethods

1. Air sam p lin g —Air samples were col
lected in the wards at hourly intervals from
7:00 a.m. until 1:00 p.m. Air samples in
the dressing stations were also taken at
hourly intervals, the first sample being col
lected between 5:00 and 6:00 a.m. and the
remainder from 8:00 a.m. to 1:00 p.m. Air
samples were taken with a General Electric
Duplex Bacterial-Air Sampler using blood
agar plates containing 5% sheep’s red blood
cells.4 Tests for micro-organisms “settlingout” of the air were done by exposing open
blood agar plates for definite intervals of
time, incubating the cultures and subse
quently counting the colonies. All plates
were incubated for 48 hours at 37.5° C.
before counting the colonies.
2. D epots.—Floors and other flat surfaces
were sampled using sterile aluminum tem
plates to limit and standardize the area
sampled.4 Before sampling, sterile swabs
were moistened in serum broth to neutralize
the hexachlorophene3 used in the cleaning
solution employed for such surfaces. If a
quaternary ammonium compound had been
used in the cleaning solution, the swab
was moistened in Letheen broth prior to
swabbing;5 if an iodine solution had been
used for cleaning, the swab was moistened
in broth containing 0.5% sodium thiosul
fate. If no disinfectant had been employed
on the surface, swabs were simply moist
ened with sterile nutrient broth prior to
sampling. Immediately after sampling the
swab was placed in the appropriate neutral
izing medium and subjected to mechanical
shaking for 15 minutes. Following this, 0.1
ml. aliquots of the fluid were plated to
blood agar medium.
Blankets and bedspreads were sampled
by the sweep plate technique of Blowers
and Wallace,1 using blood agar plates which
were rubbed over an area of one square
foot.
Mops, brooms and brushes used in the
test areas were sampled by culturing 1 inch
strands of string or tufts of fibre. String
or fibre was removed with the aid of sterile
scissors and forceps. Samples were placed
in serum broth, mechanically shaken for
15 minutes and 0.1 ml. aliquots of the sus
pension were then plated on blood agar.
3. Solutions.—Serial dilutions of samples
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aseptically obtained from various solutions
used in the wards and dressing rooms were
prepared in the laboratory. Dilutions were
prepared in fluid medium containing the
appropriate neutralizing agent for the par
ticular disinfectant concerned or in sterile
distilled water if no disinfectant was in
volved. Pour plates were made of the serial
dilutions in nutrient agar. Duplicate surface
streak plates were prepared on blood agar,
using 0.1 ml. aliquots to aid in identification
of the micro-organisms.
All cultures were incubated aerobically
for 48 hours at 37.5° C. before colonies were
counted. Micro-organisms were grouped
according to colonial and microscopic mor
phology. Cultures of M icrococcus pyogenes
var. aureus* were checked for mannite
fermentation, coagulase reaction, antibiotic
sensitivity and bacteriophage type.
R esults

1. Air samples.—Air samples showed that
the greatest degree of contamination in
surgical wards occurred during the period
from 8:00 to 10:00 a.m., which corre
sponded to the time of the greatest activity
in the wards, including bedmaking and
cleaning. However, the amount of contam
ination was relatively high throughout the
entire test period, averaging 17 organisms
per cubic foot of air. The air in the dressing
rooms was not as highly contaminated as
that in the wards, averaging eight micro
organisms per cubic foot for the entire test
period. Air samples taken in a student bac
teriology laboratory of approximately 35,000
cubic foot volume showed 1.5 micro-organ
isms per cubic foot when no students were
present and 9.7 micro-organisms per cubic
foot of air when 60-70 students were
present.
M. pyogenes var. aureus was present in
70 of the 98 samples of air obtained from
dressing stations and postoperative surgical
wards. Of the 90 strains of M. pyogenes var.
aureus, obtained from the air samples, 78
were coagulase positive. A variety of bac
teriophage types and patterns were isolated.
Air from wards containing infected patients
®Bergey’s Manual of Determinative Bacteriology,
The Williams and Wilkins Company, Baltimore;
6th edition, 1948.

T A B L E I.— B a c t e r i a l C o n t a m i n a t i o n a n d I n c i d e n c e
Micrococcus pyogenes var. aureus o n D e p o t S u r f a c e s in
D

r e s s in g

of

S t a t io n s

Average
number of
No. o f samples
Number o f
microcontaining
samples
organisms
M . pyogenes
Depot surface tested
taken
per square inch
var. aureus
C upboard....................
17
D oork n ob s..................
5
F loors..........................
7
Garbage receptacles..
6
Laundry b ags............
2
Nailbrushes................
3
Soap (bar) .................
1
Soap (dish).................
1
S in k..............................
7
S tethoscope................
2
S to o l.............................
2
Supplies and containers:
“ Sterile”
supply container. 11
“ Non-sterile”
supply container. 11
Dressing trays...........
13
Dressing wagons........
9
Wash equipment . . . .
7
Windowsills ..............
2

7 .3
3 .2
2 .4
3 .3
2 .9
2 .6
1.9
1.3
6 .3
9 .0
6 .4

x
x
x
x
x
x
x
x
x
x
x

102
10
103
103
102
103
103
103
10
103
10*

1
0
1
1
1
2
0
1
0
1
0

9 .3 x 10

2

1.0
5 .2
5 .9
1.3
3 .4

5
0
0
1
0

x
x
x
x
x

102
102
102
103
103

had an average of 23 M. pyogenes oar.
aureus per 200 cubic foot. Wards containing
only non-infected patients had an average
of 9 M. pyogenes var. aureus per 200 cubic
foot while dressing stations had an average
of 4.5 M. pyogenes var. aureus per 200 cubic
foot of air.
2. Depots. — Cultures from depots in
dressing stations and surgical wards showed
a wide distribution of pathogenic micro
organisms. Results for dressing stations are
given in Table I. Tables II and III show
the degree of contamination of depots in
surgical wards and the distribution of
M. pyogenes var. aureus. The degree of
bacterial contamination of various depots
within a single surgical ward when infected
patients were present, after cleaning by the
routine methods previously described and
after cleaning when non-infected patients
were present, is shown in Table IV.
T A B L E I I .— B a c t e r ia l C o n t a m in a t io n a n d I n c id e n c e
Micrococcus pyogenes var. aureus o f B e d d i n g i n
S u r g ic a l W

Type of bedding
sampled
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of

ards

Average
number of
No. o f samples
Number o f
microcontaining
samples
organAsms
M . pyogenes
taken
per square inch
var. aureus

Bedspreads*...............
B edspreads!...............
Blankets*....................
B la n k etsf....................
Drawsheets (cotton)*
Drawsheets (rubber
or plastic)...............
Sheets* ......................
Pillow s*.......................
Mattresses* ..............

27
29
4
38
35

7 .8 x 102
2 .5 x 1 0 *
3 .8 x 1 0
2 .2 x l O 2
9 .8 x 102

16
40
44
49

7 .8
7 .9
3 .0
1.1

x 102
x 102
x lO 2
x 103

*Sampled by swab technique.
fSampled by “ sweep-plate” technique.

3
17
1
19
6
0
5
4
5

3. Solutions. — Solutions found in the
dressing stations include alcohol used for
dressings, tincture of benzalkonium chloride
1/1000, aqueous benzalkonium chloride
1/1000 for instruments (sharps, forceps, etc.)
and a return syringe bath containing
aqueous benzalkonium chloride 1/1000
solution. All the solutions were tested and
with the exception o f the return syringe
bath showed no contamination. The solution
in the return syringe bath, which is sup
posedly bactericidal, had an average of 5.0
x 10s organisms per ml. Bacterial counts
of ice used in the dressing stations were
surprisingly low, considering the fact that
little care is taken to avoid contamination.
Solutions found in the wards include
drinking water, back rub lotion, thermo
meter solution ( aqueous benzalkonium
chloride 1/1000), patients’ wash water,
mouthwash and scrub water used for furni
ture and floors. All the solutions were tested.
Drinking water, back rub lotion and the
thermometer solution showed no contaminaT A BLE I I I .— B a c t e r ia l
S u r g ic a l

W

ards

and

C o n t a m in a t io n
of
D epots
in
I n c i d e n c e o f Micrococcus pyogenes

var. aureus

Location o f sample

Average
N o. o f samples
number of
containing
micro
Number o f
M . pyogenes
organisms
samples
var. aureus
per square inch
taken

1
B athtubs.....................
Bedfram es................... 108
25
Bedsprings..................
10
B edcastors...................
3
B edtrays......................
1
B edpans.......................
27
B linds...........................
12
Blindpulls....................
1
B room s........................
4
Cuffs o f manometers
C hairs........................... 52
2
Coat h ook s................
3
8
D o o r s ........................
D oorkn ob s................ . 41
D rapes....................... . 21
. 79
F ootstools................. . 16
Garbage receptacles . 21
Lam ps........................ . 25
Lightcords and
switches................. . 21
6
Laundry bins............
3
Mask b in s .................
2
M ops (for w ashing).
1
M ops (for waxing) .
.
15
Oxygen equipm en t..
R adiators.................. . 31
Shoes (patients’
and nurses’ ) .......... . 13
. 25
T a p s........................... . 12
Tables and cabinets. . 97
4
Cabinet castors........
1
Thermometer b in s .
11
T o ile ts........................
Walls (ledges and
m ouldings)............ . 95
Wash supplies.......... . 26
19
Water ju g s .................
19
W astebaskets...........
33
W indowsills..............
4
Wheelchairs (a rm s).
4
Wheelchairs (treads)

5 .7 x 102
1 .4 x 103
1 .8 x 103
1 .4 x 10s
3 .1 x 103
9 .0 x 103
4 .1 x 102
7 .3 x 10
3 . 0 s 103
1 .1 x 103
4 .3 x 102
3 .0 x 1 0
1 .3 x 10„
4 .8 x 1 0 *
6 .4 x 102
2 .5 x 102
3 .2 x 102
7 .6 x 103
1 .8 x 103
1 .1 x 102

0
21
3
4
0
0
1

1 .9 x 1 0 *
3 .7 x 10*
2 .0 x 10
8 .3 x 10"
1 ,8 x 1 0 s
1 .6 x 103
1 .9 x 103

1
0
0
0
0
0
5

6 .1 x 103
1 .0 x 103
3 .9 x 102
5 .3 x 102
1 .5 x 103
6.0x10
2 .0 x 103

11
3
0
10
0
1
5

8 .6
6 .1
1 .0
7 .8
7 .4
2 .2
6 .9

17
9
2
3
5
0
4

x 102
x IQ3
X 103
x 102
x 102
x 102
x 103

1

1
2
6
0
0
2
6

3
17
6
5
0
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I ABLE IV. C o m p a r is o n o f D e g r e e o f B a c t e r ia l C o n t a m in a t io n o f D e p o t s in a W a r d C o n t a in in g
I n f e c t e d P a t i e n t s , S a m e W a r d a f t e r R o u t in e C l e a n i n g a n d C l e a n e d W a r d C o n t a in in g N o n I n f e c t e d P a t ie n t s
Ward containing infected
patients

A'o. of
samples

Bedding:
Bedframes.........
Drawsheets
(cotton )...........
Drawsheets
(rubber)...........
Mattresses..........
Pillows.................
Sheets..........
Miscellaneous:
Blinds. . . .
Chairs............
Drapes...........
Doorknobs. . . .
Floors..........
Lam ps...........
Light switches. . .
Oxygen
equipment. . . .
Radiators............
Sinks................
T a p s..........
Tables and
cabinets...........
T oilets..................
Walls............
Wastebaskets.. .
Windowsills........
Wash supplies. . .
Waterju g s...........

Same ward after routine
cleaning

Average No.
No.
micro-orgs. containing
per sq. in.
M. aureus*

Average No.
No.
No. o f
micro-orgs. containing
samples per sq. in.
M. aureus

Cleaned ward containing
non-infected patients
No. o f
samples

Average No.
No.
micro-orgs.
containing
per sq. in. M. aureus

8

4 .6 x 102

0

8

2 .0 x 103

4

6

9 .8 x 102

2

3

3 .9 x 102

1

2

6 0 x 10

0

2

0

0

1
4
4
4

3 .0
1.8
6 .8
1.3

x
x
x
x

10
103
102
103

0
2
0
1

1
5
4
5

9 .0
2 .8
2 .4
3 .0

10
102
10
10

0
1
0
0

2
4
4
3

9 .0 x
3.9 x
6 .0 x
l.O x

10
102
10
10

0
2
0
0

2
2
3
3
5
1
2

4 .5
2 .6
7 .3
4 .2
7 .9
3 .0
9 .2

x
x
x
x
x
x
x

103
103
10
103
10s
10
102

1
1
0
0
1
0
0

4
8
3
3
11
2
2

8 .0 x 1
6.0 x 10
1.0 x 10
M x lO 2
2 .0 x 102
3 .0 x 10
7 .5 x 10

1
0
0
0
2
0
0

3
1

3 0 x 10
1.8 x 102

1
0

6
2
1

1.7 x 103
0
0

1
0
0

1
2
2
1

3.1
7 .2
5 .4
4 .0

x
x
x
x

103
103
10s
102

0
1
1
0

2
2
2
1

6 .0
1.7
1.4
1.2

10
103
103
102

0
2
0
0

2
2
1

7.5 x 10
0
2.4 x 102

0
0
0

9
1
4
1
2
3
2

1 7 x 103
1.6 x 103
7 0 x 103
9 .0 x 103
4 .9 x 103
6 .5 x 103
1 .5 x 1 0

2
0
2
1
1
2
0

9
1
7
2
2
1
3

4 .0 x 1 0
4 .0 x 10
9 .2 x 102
6 .9 x 102
3 .4 x 102
3 .0 x 10
2 .8 x 102

0
0
3
0
0
0
1

7
1
5
2
2

1.3
3.0
2 .6
4.5
6.0

1
1
0
1
0

x
x
x
x

x
x
x
x

x
x
x
x
x

10
10
102
10
10

* M . pyogenes var. aureus

tion. Patients’ wash water was not contaminated before use but contained on the
average 8.0 x 105 organisms per ml. after
use. Many of the samples of used wash
water contained organisms of the same
phage type and antibiotic sensitivity as the
organisms from infected lesions of the pa
tient using the water. Mouthwash was only
slightly contaminated before use, but, as
expected heavily contaminated after use.
Scrub water used for furniture and floors
was contaminated.
D iscussion
The air and a great variety of depot
surfaces in the dressing stations were con
taminated with M. pyogenes var. aureus.
A need for more rigid cleaning techniques
is indicated. The return syringe bath was
heavily contaminated. It is possible that
large numbers of micro-organisms together
with organic matter were added to the solu
tion over a prolonged period of time, since

there seemed to be no control over the
length of time each solution was used
before changing. Obviously the return
syringe bath should be replaced frequently
and at regular intervals with fresh solution.
Wards containing infected patients pro
vided some interesting information. For
example, one ward contained a patient in
fected with M. pyogenes var. aureus phage
pattern Q 6/47/53/54/81 and a strain of
Pseudomonas pyocyanea. Eight of nine
strains of M. pyogenes var. aureus isolated
from the air in this ward were of the same
phage pattern as the strain infecting the
patient. Organisms of the same phage pat
tern were recovered from the blankets,
bedsprings, mattresses, kidney basins, floors
and garbage receptacle in the same ward.
Ps. pyocyanea was recovered from the air,
kidney basins, doorknobs, footstool and
walls in this ward. Another example is that
five different phage patterns of M. pyogenes
var. aureus and one strain of Streptococcus
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pyogenes were isolated from the lesions of
four patients contained in a single ward.
Six strains of M. pyogenes var. aureus re
covered from air samples in this ward were
of the same phage patterns as those infect
ing the patients. One or more of the same
phage types of M. pyogenes var. aureus
were isolated from mattresses, sheets, kid
ney basins, blinds, chairs, tables, soap
dishes, shelves in a water closet, waste
baskets, blankets and bedspreads in this
ward. In an isolation unit, four of six
patients were infected with M. pyogenes
var. aureus Q 81. M. pyogenes var. aureus
Q 81 was recovered from the air, brooms,
doorknobs, toilet, blankets, bedspreads,
windowsills, floors, beds, chairs, light
switches and sheets in two of the three
wards composing this isolation unit. The
same organism was isolated from the air in
the hallway connecting the wards and the
outer surface of the door connecting the
isolation unit to the main corridor of the
hospital.
In wards where special attention was
given to cleaning, the degree of contamina
tion was usually reduced significantly. For
example, in one ward before cleaning, cul
tures taken from pillows, tables, chairs,
sheets, windowsills, walls, mattresses and
radiators respectively gave bacterial counts
of 424, 530, 730, 1104, 1376, 1951, 2141 and
3309 micro-organisms per square inch; after
cleaning, the respective bacterial counts
were 60, 15, 30, 10, 0, 355, 353 and 100.
However, despite increased attention to
cleaning in this ward, M. pyogenes var.
aureus was still recovered from several
depots including a bed, chair, blanket, mat
tress and footstool.
Solutions in the wards were relatively
clean. However, the presence of pathogenic
micro-organisms in wash water used by in
fected patients indicates a need for in
creased care in decontaminating the wash
basins, since these basins may be subse
quently used by previously uninfected pa
tients. At present these basins are washed in
detergent solution in the utility room. Cul
tures of scrub water used for furniture and
floors showed contamination, indicating a
need for more frequent changing of these
solutions and better methods for decon
tamination of mops and scrub buckets.

Summary

Possible sources of contamination in sur
gical wards and dressing stations which
have been bacteriologically investigated
are: air, a great variety of depot surfaces
and the various solutions used in these
hospital areas.
Investigations were carried out in the
absence of any indication of an outbreak
of infection and also during a time when
a series of infections existed.
A high degree of contamination was
found in the air of the wards, especially
during periods of greatest activity, e.g.
bedmaking. Air in the dressing stations was
not as highly contaminated. M. pyogen es
var. aureus was present in 70% of the air
samples taken from surgical wards and
dressing stations.
M. pyogenes var. aureus was isolated
from a great variety of depot surfaces in
dressing stations, wards containing noninfected patients, wards containing infected
patients and wards which had just been
cleaned by the routine cleaning procedure.
Wards containing infected cases were more
highly contaminated and the incidence of
M. pyogenes var. aureus was greater than
in the other areas mentioned.
Solutions found in the wards and in
dressing stations were relatively clean, with
the exception of the bath for return
syringes, which was heavily contaminated.
Micro-organisms of the same phage type
and antibiotic sensitivity as organisms iso
lated from patients’ lesions were found to
be widely distributed in the air and on
depot surfaces in wards containing infected
patients.
Since the completion of this project, steps
have been taken by the hospital administra
tion to remove the sources of contamination
disclosed by this investigation.
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R esu m e
Les auteurs se sont appliques a decouvrir les
sources de contage dans les salles de chirurgie et
les chambres de pansements en analysant l’air,
plusieurs surfaces ou peuvent se poser des microbes
et les differentes eaux et solutions employees dans
ces departements d’hopital. Ces recherches ont ete

C O N T R O L O F IN F E C T IO N S W IT H IN
H O SP IT A L S
Because it was realized in a New England
hospital that nearly every patient who had
entered hospital “clean” and contracted an in
fection while there was the victim of an error
in technique, a searching investigation of the
causes of hospital infection was launched and a
control program mapped out. This program,
recently reported by Adams and his colleagues
(/. A. M. A., 169: 1557, 1 9 5 9 ), has proved
medically effective, practical and economically
feasible.
It has been shown that frequently repeated
and intelligently applied methods of mechanical
cleansing in combination with a good disinfect
ant-detergent will clean any area, and that an
efficient air-conditioning system can readily be
made to deliver dust-free, nearly sterile air under
positive pressure. This air will remain sterile
indefinitely in a clean room unless infection is
introduced by exhalations of personnel entering
the room or by fomites from clothing, shoes or
objects brought in. Infection due to human ex
halations is at least 98% preventable by efficient
filter masking of all people entering the room.

Vol. 2

poursuivies tant dans les periodes bacteriologiquement calmes que dans celles ou Ton rapportait des
infections multiples. L ’air des salles montra un
degre de pollution remarquable pendant les heures
de grande activite et surtout au moment ou le
personnel fait les lits. L ’air des chambres de panse
ments n’atteignit pas le meme degre de contamina
tion. On trouva du staphylocoque dore dans 70%
des prelevements d’air de ces deux endroits. On
en retrouva aussi sur un grand nombre de surfaces
des chambres de pansements et des salles contenant des malades infectes ou non et aussi dans des
salles qui venaient d’etre nettoyees par les methodes en usage courant. Le contage le plus eleve
se trouva comme on peut s’y attendre dans les
salles de malades infectes et la concentration de
staphylocoque dore fut plus grande dans ces en
droits que partout ailleurs. Les differentes eaux
et solutions employees dans les salles furent trouvees relativement propres a l’exception des bassins
de ringage pour seringues ayant servi. L ’antibiogramme et le typage au bacteriophage montrerent
que les micro-organismes preleves ici et la dans
les salles correspondaient a ceux que l’on retrouva
dans les lesions des malades sous traitement.
Depuis la compilation de ces travaux l’hopital ou
ils furent menes a pris des mesures pour enrayer
ces sources d’infection.

Whenever a person re-enters a clean area he
must put on a freshly sterilized gown (doublebreasted, wrap-around, lace-tying, covering the
subject from neck to toes) and sterilized tem
porary shoe coverings.
The authors believe that nine-tenths of the
wound infections in hospital arise in the operat
ing pavilion area, and the latter is separated from
the hospital by an interchange area inside which
all aseptic criteria are fulfilled (shoes wrapped
in sterile booties, filter mask worn) and which
contains the scrub-up area. Outside the inter
change area, there is a zone of complete cleanli
ness as regards room, floor and furniture.
The authors remark that “a room which looks
clean, smells clean and feels clean is most likely
to be clean and to be proven clean when sub
jected to critical testing for bacterial and particu
late matter content. For nine-tenths of the hospi
tal, a good housekeeper with an eye for dirt and
an ability to get it removed is a better investment
than complicated bacteriological testing equip
ment and routines. For the other one-tenth of the
hospital area, meaning essentially the operating
pavilion and the nursery, standards, controls, and
fulfillment must be of the ultimate type from
which no appeal for leniency is tolerable.”
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R E C E N T E X P E R IE N C E W IT H A B S C E S S O F TH E P R O S T A T E
PHILIP G. KLOTZ, M.D., F.R.C.S.[C], F .A .C .S.,' Toronto
A bscess o f t h e p r o s t a t e has becom e u n

com m on since antibiotics w ere made avail
able. P ersky1 in 1955, could report only 12
cases seen at W estern R eserve U niversity in
th e previous 11 years. C hitty2 in 1957 re 
ported 27 cases from Bristol, the to tal for
a six year period.
Gonorrhoeal urethritis, w hich was the
com m onest cause of abscess because o f its
tendency to invade the prostate directly,
has b eco m e rare. I t is of interest th at in
1931, 7 5 % of abscesses of the prostate
reported w ere due to gonorrhoea.3 In
C hitty’s series of 27 cases, none w ere due
to gonorrhoea. Nowadays, bacteria usually
reach the prostate through the blood stream ,
and abscess has been reported follow ing
staphylococcal infection of th e skin, pneu
monia, appendicitis, and tonsillitis. D irect
infection of the prostate may follow urethral
instrum entation or non-specific urethritis.
T h e p atient is likely to complain of vague
general symptoms, such as malaise, fever,
and poorly localized discom fort in the abd o
men and the back. L o cal manifestations are
dysuria, pain in the perineum or rectum ,
and in m ost cases retention of urine. R ectal
exam ination reveals increased local heat,
and a tender, oedematous, or fluctuant pros
tate, w hich m ay b e mistaken easily for a
prostate affected by benign hypertrophy.
C onservative therapy has been advocated,
in w hich case the abscess is allowed to
resolve spontaneously, usually into th e
urethra. T h e results of this treatm ent have
been poor becau se persistent chronic pros
tatitis and m etastatic blood stream infection
have often resulted. M odern therapy de
mands surgical drainage as soon as the
diagnosis of abscess of the prostate is d e
termined.
D rainage has been provided by all the
avenues available to the prostate. T hese
are the transvesical, retropubic, perineal,
and transurethral approaches. E ach m ethod
has its advocates, and there is general
agreem ent that if the diagnosis can b e m ade
“ Attending Urologist, New Mount Sinai Hospital,
Toronto, and Scarborough General Hospital, Scar
borough, Ont.

b efo re operation, tran su reth ral resection
w ith intra-urethral discharge o f th e abscess
is m ost satisfactory. T h e resectio n m ust b e
com plete so that all pockets o f pus are
drained.
T h ree cases of prostatic abscess h av e b een
treated recently. This is a sufficiently un
usual occurrence to justify reporting.
C a se R eports
C ase 1.— W .W ., age 50, was well until three

weeks before admission to hospital, when he
developed low grade fever, productive cough,
low back pain, and mild dysuria. He was treated
for “flu” by his family physician who administered
broad-spectrum antibiotics. Three days before
admission to hospital, dysuria became severe, and
he developed complete urinary retention.
When admitted to hospital on November 7,
1957, his oral temperature was 100° F . The
prostate was enlarged and soft, but not fluctuant
or particularly tender. An intravenous pyelogram
showed the upper urinary tract to be normal.
Cystoscopic examination demonstrated enlarge
ment of both lateral lobes of the prostate gland,
more so than would be expected in a man of
this age. The urine produced Staphylococcus
aureus hiem olyticus on culture.
His condition improved on sulfonamide ther
apy, and after four days retropubic exploration
of the prostate was carried out. When the capsule
of the prostate was incised, thick pus was en
countered and the true diagnosis established.
The pus later proved to be sterile. The prostatic
capsule was loosely sutured, and the bladder
drained transurethrally for two weeks. He re
ceived chloramphenicol ( Chloromycetin) 2 5 0
mg. 6 hourly, orally for five days, followed by
sulfonamides for a month. The wound healed
without infection, and no serious problems arose
when the catheter was removed. He has remained
well since.
C ase 2.— J.C ., age 53, developed urinary
retention after bilateral inguinal herniorrhaphy
and required intermittent catheterization. He was
having some difficulty with micturition when
discharged from hospital seven days after opera
tion. Three days later, acute retention developed
and he was readmitted to hospital on April 21,
1958.
His temperature was normal. Physical examina
tion demonstrated recent bilateral inguinal in
cisions, the distended bladder, and a slightly
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enlarged tense, fluctuant, tender prostate gland.
Further investigation revealed S taphylococcu s
aureus hsem olyticus growing in the urine. The
upper urinary tract was normal, as shown by
intravenous pyelography. Cystoscopy confirmed
the diagnosis of prostatic abscess, when bulging
lateral prostatic lobes were seen.
The patient was maintained on catheter drain
age and antibiotics for four days, when trans
urethral prostatectomy was carried out. As each
lateral lobe was incised, a gush of thick pus was
obtained. T h e prostatic urethra was thoroughly
resected, and the bladder drained by catheter
for four days. Antibiotics and sulfonamides were
administered for one month. The postoperative
course was smooth, and no difficulties developed
after removal of the catheter. He has remained
quite well since.
C a s e 3.— P .S ., age 74, was initially admitted

to hospital on April 28, 1958, with purulent in
fection in a large hydrocele sac. This failed to
respond to conservative therapy, and surgical
drainage and orchidectomy was performed on
May 9, 1 9 5 8 . The pus was sterile. At this time
he was found to have a benign enlargement of
the prostate gland, but because of the lack of
urinary symptoms, this was not investigated
further. Eight days after operation, he was sent
home with the incision healed.
Two weeks later he developed acute urinary
retention. He had noted dysuria for one week
previously. He was afebrile on admission to
hospital. T h e striking sign was inability to palpate
the enlarged prostate on rectal examination,
when it had previously been found to be grossly
hypertrophied. The anterior rectal wall felt quite
flat and fluctuant, and the diagnosis of posterior
prostatic abscess was made. Urine culture proved
to be sterile. Cystoscopic examination revealed
the prostate to be tremendously hypertrophied.
At operation, the prostate was approached
transvesically. W hen the finger was introduced
behind the middle lobe of prostate, a large abscess
cavity was encountered and thick purulent
material welled up. The cavity extended twothirds of the way around the adenomyomatous
portion of the prostate and had almost autoenucleated the gland. Accordingly, the enuclea
tion was completed. The specimen weighed
134 grams.
On culture, the pus grew P seu dom on as pyocy an ea, sensitive to streptomycin and tetracy
cline. The bladder was drained by suprapubic
tube and transurethral catheter as well. During
the next ten days the tubes were removed. He
received antibiotics for one week followed by
sulfonamides for a further three weeks. The
patient’s postoperative period was uneventful,

T A B L E I .— T h r e e C a s e s o f P r o s t a t ic A b s c e s s

Age.................
Previous
surgery........

J .C .

w.w.

P .S .

53

50

74

Hernia
repair
2 weeks
previously

None

Orchidectomy
3 weeks
previously
(sterile pus)

Retention. . . .

Yes

Yes

Yes

Urine culture..

S ta p h , a u r e u s
hcem.

S ta p h , a u r e u s
hcem.

Sterile

Culture of pus

Not done

S ta p h , a u r e u s
hcem.

Ps.
p y o cy a n ea

Retropubic

Transvesical

Approach........ Transurethral

apart from some delay in wound healing for
three weeks.
Sum m ary

Although abscess of the prostate has
become a rare disease, its recognition and
treatment are important. It is suggested
that the results of conservative treatment
are unsatisfactory, and that treatment
should always be surgical. Three cases in
which the abscesses were drained, though
by different routes, have been reported. All
made a complete recovery.
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Sch a tten ,

W. E.: Recent experiences with prostatic
abscess, Surg. Gynec. & Obst., 1 01: 629,
1955.
2. C h it t y , K.: Prostatic abscess, Brit. J. Surg.,
4 4 : 599, 1957.
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R esu m e

Depuis l’apparition des antibiotiques, les abces
prostatiques sont devenus tres rares; de plus, si jadis
le gonocoque etait le germe causal Ie plus frequent,
il est maintenant exceptionnel, et la grande ma
jority des prostatites suppurees relevent d’une in
fection hematogene.
L ’auteur rapporte trois cas personnels: le pre
mier malade, age de 50 ans, souffrait depuis trois
semaines de douleurs vagues dans les reins, de
dysurie legere et d’un etat fievreux discret. il fut
hospitalise pour une retention urinaire soudaine.
A ce moment la temperature s’eleva a 100° F. A
l’examen rectal, la prostate etait legerement hypertrophiee et de consistance normale; ces constatations furent confirmees par la cystoscopie. Le pyelogramme intraveineux etait normal, mais par contre,
les cultures d’urine firent apparaitre du staphylocoque dore hemolytique. Apres une preparation de
quelques jours par une therapeutique aux sulfamides, on proceda a une exploration retropubienne
de la prostate: c’est alors que Ton trouva un abces
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rempli de pus epais, qui fut draine; le patient
reput des antibiotiques et guerit simplement.
Le deuxieme malade, age de 53 ans, souffrait
de retention urinaire intermittente depuis un cer
tain temips; il fut finalement hospitalise pour une
crise plus grave. Un a'bces de la prostate fut decouvert a la cystoscopie, et Ton pratiqua l’incision
des deux lobes transuretralement. Sous le couvert
d’antibiotiques et de sulfamides, revolution postoperatoire fut satisfaisante.
Le troisieme cas etait celui d’un homme de
74 ans hospitalise pour une infection purulente

d’un sac d’hydrocele. Cet etat ne repondait pas
a la therapeutique conservatrice; on fit un drainage
et une orchidectomie. Le malade semblait gueri
et fut renvoye a domicile huit jours plus tard.
Deux semaines apres sa sortie il fit une crise de
retention urinaire aigue: la encore, le diagnostic
d’abces prostatique se fit par la cystoscopie. Le
drainage fut fait par voie transvesicale et les
suites operatoires furent sans histoires.
En conclusion, l’abces de la prostate est une
maladie qui devient rare, mais comme elle peut
encore se presenter, il convient d’y penser.

ACUTE AND CHRONIC BREAST ABSCESS0
T. S. WILSON, M .D ., F.R.C.S.[C], Edmonton, Alta.

Since the advent of antibiotics, the natural
history of suppuration in various parts of
the body has changed.1 It seemed worth
while to review the cases of breast abscess
seen in the University of Alberta Hospital
in the five-year period 1953 to 1957, during
which time all of the common antibiotics
were in widespread use. Penicillin, strep
tomycin, the tetracyclines, chloramphenicol,
and erythromycin were used throughout the
five years, and novobiocin during the last
two years.
There were 30 patients with acute breast
abscess and 14 with chronic breast abscess.
Thus chronic breast abscess was almost
half as common as acute breast abscess,
which is a rather startling finding in view
of the fact that chronic breast abscess was
almost a medical curiosity 20 years ago.
Our definition of chronic breast abscess
was one that had been present longer than
six months, or, in cases in which the patient
did not know the length of time present,
one with a pathological diagnosis of
“chronic breast abscess”. The wall of these
chronic abscesses is thick and fibrous and
on microscopic examination is seen to con
tain chronic inflammatory cells in the wall.
In most cases, chronic breast abscess had
no relationship to pregnancy and lactation.
‘’ From the Departments of Surgery and Bacteri
ology, University of Alberta, and from the Univers
ity of Alberta Hospital.
Presented at the meeting of the Royal College of
Physicians and Surgeons of Canada, January 1959.

It was invariably sterile except for the one
tuberculous breast abscess,2 and in most
cases the preoperative diagnosis was car
cinoma.
It is realized that some of the small super
ficial acute breast abscesses are never
treated in hospital and are incised in the
doctor’s office or emergency department.
Many may be aborted by antibiotics in
their early stages before actual pus forms,
although once suppuration develops these
drugs rarely cause resolution. These factors
may weight the scales so that chronic breast
abscess appears relatively more common
than it actually is.
A cute B reast A bscess

By far the commonest variety was the
puerperal breast abscess seen in the lactating breast (Table I).
TABLE

I.—A c u t e

Br e a s t

A bscess,

U.A.H.,

1953-57
Puerperal (lactating breast) ................................ 23
Older women (no relation to pregnancy) . . . . 4
Patient five months pregnant .............................
1
Female baby, age 14 months .............................
1
Male baby, age four weeks ..................................
1
Total 30

The average age of these patients, omit
ting the two babies was 29 years. More
than half the abscesses occurring in the
lactating breast developed after the first
pregnancy (Table II).
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TABLE II.—A c u t e B r e a s t A b s c e s s D e v e l o p in g
i n L a c t a t in g B r e a s t , U.A.H., 1953-57
After
After
After
After

first baby .................................................. 14
second baby ............................................. 7
third baby ...............................................
1
fifth baby .................................................. 1
Total 23
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coccus aureus, was resistant to penicillin;
in other words, in only 15% of patients
with breast abscess is the organism sensi
tive to penicillin. It is realized that these
are in vitro sensitivities to ordinary con
centrations of the antibiotic, but we have
found them very useful in planning treat
ment.
In reviewing the 23 acute breast
abscesses occurring in the lactating breast,
it was found that nine of the 23 had re
quired a secondary drainage procedure, i.e.,
40% required two or more operations. This
point will be stressed again in considering
treatment.

Thus it would seem that the young
mother with her first child is more prone to
develop breast abscess. Some of the mothers
had subsequent babies in the hospital, and
none developed a second acute breast
abscess.
Of particular interest is the fact that 19
of the 23 puerperal breast abscesses oc
curred in 1954, most frequently in the fall,
C h r o n ic B r e a st A bscess
when there was a sudden epidemic of
Chronic breast abscess developed in 14
staphylococcal infections on the obstetrical
patients. The average age of these patients
service.
The infection gains access to the breast was 42 years, hence chronic abscesses tend
by the nipple, but quite frequently no crack to occur in middle-aged women. In only
nor fissure was demonstrated. Retention four cases was there any relation to preg
of milk, due to inspissated material in nancy or lactation.
There were two varieties of chronic
larger ducts, may predispose the breast to
infection, and it is possible that staphylo breast abscess, and in our cases they were
cocci from the baby, or environment, or the about equally common. The first type pre
patient herself, may invade a relatively sented as a mass in the periphery of the
breast, diagnosed most frequently preoperahealthy nipple and its ducts.
Cultures were reported in 27 out of 30 tively as carcinoma. The mass was generally
patients with acute breast abscess. There not tender, or very slightly tender, indur
was no report on two patients, and the ated, blending with breast, and the patient
abscess was sterile ( no growth) in one. had no systemic reaction and no leuko
The infecting organism in every case was cytosis. The surgeon was surprised to en
Staphylococcus aureus. In vitro sensitivity counter pus in the biopsy specimen.
The second type presented as a mass
tests were carried out on all cultures by
beneath
the nipple or in the subareolar
the disc method. For the first three years,
region,
with
a history of some discharge
sensitivity tests were carried out with peni
from
the
nipple,
and invariably with some
cillin, erythromycin, chloramphenicol, the
tetracyclines, streptomycin, and as well, in retraction of the nipple. Again there was
the last two years with novobiocin (Table very little tenderness, no systemic reaction,
and no leukocytosis.
III).
The etiology of both types of chronic
abscess is obscure. In four cases, there was
TABLE III.—S e n s it iv it y T e s t s o n C u l t u r e s
some relation to lactation, and these cases
f r o m A c u t e B r e a s t A b s c e s s , U.A.H., 1953-57
had been treated with antibiotics. Anti
Sensitive to all six antibiotics................................ 4
biotics may have “masked” an acute abscess,
Sensitive to erythromycin, chloramphenicol,
streptomycin ..................................................... 16 locking it in the breast, the organism being
Sensitive to erythromycin, chloramphenicol . . . . 3 attenuated but not killed. Trauma to the
Sensitive to all but penicillin................................ 4
breast, with haematoma formation and later
Total 27 abscess in the hasmatoma, may account for
a few cases. There was no history of trauma
Thus the table shows that in 23 out of in any of our patients.
27 patients with acute breast abscess the
Whether these chronic abscesses are
infecting organism, in every case Staphylo “infective” or not is uncertain. Cultures
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were reported in about half of the cases tender, manual or pump expression may
and no growth was obtained. Those seen help, and if the infection is more severe,
in the periphery of the breast may represent feeding from the affected breast should be
a residuum of an acute breast abscess which discontinued. The value of antibiotics at
has not quite resolved. The type seen be this stage is debatable. Some breast ab
neath the nipple or areola probably repre scesses are undoubtedly aborted by anti
sents a chemical inflammation, resulting biotics, but there is the danger of develop
from changes in the major ducts of the ment of resistant organisms, of the reactions
breast, or duct ectasia. Here there is dila to the antibiotics themselves, and of the
tation of the ducts, stasis and some blockage occasional development of chronic breast
of secretions, with inspissation of tooth abscess. The figures above show that peni
paste-like material in the ducts, and perhaps cillin, the most widely used antibiotic, has
finally a chemical inflammation set up as a only a 15% chance of doing any good
reaction to this material, if it escapes out anyway. On the whole, we are against
side a duct. Adair3 called this lesion “plasma giving prophylactic antibiotics in these
cell mastitis”, and Bloodgood4 “varicocele cases, as well as in most other situations.
Very occasionally acute streptococcal in
tumour of the breast”.
Pathologically, the peripheral chronic fections of the breast may occur, and take
breast abscess is usually small and thick- the form of a massively spreading cellulitis
walled, and microscopic examination re or abscess, and in these cases penicillin is,
veals chronic inflammatory cells in the wall. of course, invaluable. We have not seen this
Those beneath the nipple are again small, type of infection in the past five years.
Once suppuration has occurred and an
the actual abscess cavity measuring only
1 to 3 cm. in diameter, and there are dilated abscess has formed, the only reliable treat
ducts with inspissated debris. Large num ment is by surgical incision and drainage.
bers of chronic inflammatory cells, lympho Antibiotics alone will not cure these pa
tients. Since nine of our 23 patients with
cytes and plasma cells are seen.
Tuberculosis of the breast is a rare dis acute puerperal breast abscesses ( or 40% ),
ease-only one of the 14 cases was definitely required two or more drainages, we believe
proven to be tuberculous. This patient had that operation for any abscess in the sub
a long-standing tuberculosis of the hip joint, stance of the breast should be fairly radical
and in this case guinea pig inoculation was and should consist of through and through
positive. Recently, and not included in this drainage. For very superficial breast ab
series, we have had another tuberculous scesses, a radial incision directly over the
breast abscess, in an Indian woman with most tender and indurated portion may
minimal pulmonary disease. This abscess suffice, but deeper abscesses require, be
was proven tuberculous by finding acid-fast sides radial incision and breaking down of
bacilli on direct smear and tubercles in the loculations, a counter incision in the most
wall of the abscess on microscopic examina dependent portion of the breast. The inci
sions may be packed loosely with petrola
tion, and by positive guinea pig tests.
tum gauze. Antibiotics should be given on
the basis of clinical judgment until culture
T reatm ent
and sensitivity reports are obtained. In our
Acute Breast Abscess
cases, novobiocin, chloramphenicol and
Since most of our acute abscesses in the erythromycin were most likely to be of
past five years occurred when staphylo value.
coccal infections were endemic on the
Chronic Breast Abscess
obstetrical wards, we feel that the most
important prophylactic measure is the con
The treatment in these cases is surgical
trol of staphylococcal infections in general excision rather than incision. There were
in the hospital.
three recurrences among the 14 cases of
Many cases of acute mastitis in the lac- chronic breast abscess treated surgically,
tating breast never go on to suppuration. and in each case a surgical incision alone
If a portion of a breast is indurated and had been done. Since these chronic ab-
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scesses are generally sterile on culture,
there would seem to be little danger in
excision. There is often considerable fibrosis
and thickening of breast tissue surrounding
the abscess, which can be ablated by sur
gical excision similar to the wedge excision
of the breast carried out for bleeding from
the nipple when a duct papilloma cannot
be localized. The breast may be reconsti
tuted with fine catgut sutures, perhaps
leaving in a small Penrose drain for one or
two days. In most of the cases of chronic
abscess in the periphery of the breast, this
method of surgical excision was carried out,
complications were non-existent, and the
cosmetic result was excellent.
The treatment of chronically recurring
subareolar abscess is much the same. An
attempt at local surgical incision or excision
with sparing of the nipple may be made,
but if there is much disease in the major
ducts and retraction of the nipple, the only
sure treatment is elliptical excision of the
nipple, areolar and subareolar tissues. If
the elliptical excision is transverse, there
is not much deformity, and most of the
breast tissue is left. These patients have
no further complications and are happy to
be rid of a chronic inflammatory process
that has often been going on for months or
years. We have not encountered a patient
who had become pregnant again after
elliptical excision of the nipple, but doubt
if it would cause any trouble.
In some cases, antibiotics were given
after surgical excision of a chronic breast
abscess; in other cases no antibiotics were
used. We doubt whether they are necessary,
for these abscesses are usually sterile.
Su m m a r y

Forty-four cases of breast abscess seen
in a large hospital over the past five years
have been reviewed. Chronic abscess was
half as common as acute breast abscess.
Acute breast abscess was seen most com
monly in the lactating breast of a mother
with her first child. Invariably the infecting
organism was Staphylococcus aureus, in
sensitive to penicillin in 85% of cases.
Chronic breast abscess was most often
diagnosed as carcinoma preoperatively.
There was little or no sign of inflammation
and the surgeon was surprised to encounter
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pus. These chronic abscesses may be more
common because of the widespread use of
antibiotics. They presented as peripheral
or subareolar lesions.
The treatment of acute breast abscers is
surgical, with radial incision and, if the
abscess is large or deep in the breast, with
an additional counter-incision in the most
dependent portion of the breast. Novo
biocin or erythromycin or chloramphenicol
should be given at the same time.
The treatment of chronic breast abscess
is by surgical excision; since these abscesses
are generally sterile, the breast is reconsti
tuted with or without drainage. If the
abscess is subareolar in position and if there
is much retraction of the nipple, excision
of the nipple, areola and subareolar tissue
should be carried out. Antibiotics are prob
ably of little value.
R eferen ces
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R esu m e
Cet article porte sur les cas d’abces du sein
vus a l’hopital de l’universite d’Alberta dans la
periode de cinq ans se terminant en 1957. La serie
comprend 30 malades avec des abces aigus et
14 avec des abces chroniques. La plupart des
abces chroniques n’offraient aucun rapport a la
grossesse ou a la lactation. Ils etaient tous steriles
(sauf pour un cas d’abces tuberculeux) et la
plupart du temps un diagnostic pre-operatoire de
carcinome avait ete porte.
Les abces aigus se voient le plus frequemment
pendant la periode de lactation et la majorite se
produit apres la premiere grossesse; 1’infection
penetre dans le sein par le mamelon mais il est
souvent tres difficile sinon impossible de trouver
une crevasse ou une fissure comme porte d’entree.
L agent etiologique le plus frequemment identifie
fut le staphylocoque dore. L ’age moyen des 14
malades presentant un abces chronique du sein
etait de 42 ans. Cette lesion peut se presenter
comme une masse presque indolore, induree,
situee a la peripherie du sein ou sous le mamelon
ou la region de l’areole. Elle n’a aucune repercus
sion sur 1 etat general. L ’etiologie de ces lesions
est obscure.
Le traitement de ces affections commence par
des mesures prophylactiques comme l’eradication

July 1959

BILE D U C T PROSTHESIS

du staphylocoque dore dans les hopitaux et surtout dans les pouponnieres. L ’auteur recommande
egalement l’emploi d’une pompe ou 1’expression
manuelle des secretions dans la mastite aigue de
la lactation. Le choix des antibiotiques doit etre
dirige par les resultats de l’antibiogramme qui
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dans cette serie a montre que seulement 15% de
ces infections repondaient a la penicilline. Lorsqu il
y a suppuration declaree le traitement chirurgical
par incision et drainage s’impose. Dans les cas
d ’abces chronique, l’auteur preconise l’excision
entiere de la lesion au lieu de la simple incision.

REPLACEMENT OF A SEGMENT OF THE COMMON BILE DUCT
BY AN IVALON PROSTHESIS IN DOGS°
C. C. KRAUSE, B.A., M .D., C.M. and
A. B. M cCARTEN , M.D., F .R .C .S .(E n g.), F.R.C.S.[C], Edmonton, Alta.

I njury to the extrahepatic biliary tree,
with its sequelae, continues to be an im
portant surgical entity.1 By far the com 
monest cause is trauma to the common bile
duct during the performance of cholecys
tectomy. The usual sequence of events is
stricture formation at the site of injury,
with obstruction of the proximal duct lead
ing to obstructive jaundice with recurring
attacks of cholangitis and eventually biliary
cirrhosis with portal hypertension, spleno
megaly and formation of oesophageal vari
ces. This condition, the result of surgery
in a young patient, is a particularly dis
tressing lesion.
W e lack a satisfactory solution to the
problem, although many methods of over
coming the stricture have been suggested.
All methods have in common a tendency
towards re-formation of strictures. Prostheses used to bridge gaps or to maintain
the patency of the new anastomoses in
variably become occluded with bile salts
and pigments. These facts have placed em
phasis on prevention rather than cure, leav
ing the problem of methods of repair open
for further investigation.
Since the site and extent of damage to
the ducts varies, different methods of re
pair have been devised. These fall into
three groups:
“’ From the McEachern Cancer Research Laboratory
and Department of Surgery, University of Alberta,
Edmonton, Alberta.
This paper was presented at the meeting of the
National Research Council o f Canada, Banff, Janu
ary, 1959.

1. Anastomosis of proximal duct to distal
duct or some part o f the gastrointestinal
tract.1' 3
2. Grafting of the defect between proxi
mal and distal duct.4' 7
3. Bridging of the defect with prosthetic
conduits.8' 9
At the present time the method of choice
is the anastomosis o f duct to duct, and if
this is impossible, anastomosis of the duct
to the gastrointestinal tract. However, cases
occur which are unsuitable for this method
and it is in these that a graft or prosthesis
must be used.
Early workers on bile duct repair em
ployed tubes of rubber, silicon and vitallium. Murray and Janes9 in 1955, reported
survivals for eight years in dogs, using
vitallium tubes. Clinical use in human sub
jects of all prostheses has been less suc
cessful, indicating that success in experi
mental animals does not ensure success in
persons.
Tolerance to infection of the biliary pas
sages is higher in dogs than in man. There
are differences in the chemical composition
of the bile which may influence its precipitability. All substances thus far used in
the formation of conduits have becom e en
crusted and occluded with bile salts and
pigments with resultant obstruction. In ad
dition the use of rigid tubes gives rise to
other complications such as ulceration,
haemorrhage, fistula formation, and eventual
extrusion.
The subsequent report is concerned with
the experimental use in dogs of a biliary
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conduit formed from a synthetic substance
—ivalon.
M a t e r ia l a n d M eth o d s

Ivalon10 is a polyvinyl alcohol which is
foamed and hardened with formaldehyde.
It is white, with a bread-like texture, hard
and rigid when dry but soft and resilient
when wet. It is elastic and tough with a
great tensile strength, and very light. When
formed and heated to 95° C. and cooled, it
maintains the shape given it by the form.
It is inert except to concentrated acid and
aqueous solutions of 30%-70% alcohol.
When it is implanted into the body there is
little inflammatory reaction and fibrous
tissue grows into the interstices of the
material.
The tubes for the bile ducts were con
structed by driving small glass rods through
rectangular pieces of ivalon. The ivalon
was then compressed around the tubes by
wrapping them with gauze. This was
boiled for thirty minutes and allowed to
cool. The ivalon took the shape of the tube;
the outer wall remained rough, but the
inner surface was smooth and shiny. The
possibility existed that fibrous tissue would
grow into the interstices to the inner sur
face and allow epithelialization, thereby
preventing encrustation.
Ten adult mongrel dogs of both sexes
were selected. Under pentobarbital (Nem
butal) anaesthesia, a midline incision was
made and the common bile duct exposed.
The duct was divided and a tube of ivalon
of the proper size was sewn end to end to
the severed ends of the common duct,
using 4-0 silk as interrupted sutures. The
tubes were 2-3 cm. in length and 2-4 mm.
in diameter. No form of drainage was pro
vided.
Serum bilirubin was estimated at inter
vals from four to 10 weeks. A rise in serum
bilirubin level was quickly manifest by an
icteric tinge to the sclera. The dogs were
weighed at intervals. As the animals died or
were sacrificed, post-mortem studies were
carried out with particular attention to the
biliary systems.
R esu lts

It may be seen from Table I that of the
ten dogs, two died of infection—one of

Vol. 2

peritonitis on the fourth postoperative day,
the other of pneumonia on the twentyseventh day. In the latter dog, the serum
bilirubin level the day before death was
normal, and at post-mortem the prosthesis
was patent and enclosed in a fibrous cap
sule. Two animals died of complications
resulting from technical errors. One of these
survived for 27 days and at post-mortem
examination the cause of death was found
to be bile peritonitis, due to disruption of
the proximal suture line, caused by angula
tion of the duct by a prosthesis of excessive
length. The other animal became jaundiced
on the seventh postoperative day and sur
vived 57 days. Post-mortem examination
showed a perforated duodenal ulcer. The
proximal suture line of the bile duct was
stenosed.
The fifth animal, a poor operative candi
date, had a precarious postoperative course.
On the seventh postoperative day it de
veloped a wound dehiscence which was re
sutured. It did well for three months, when
it became jaundiced and died at six months.
At post-mortem the prosthesis could not be
found but the site of the prosthesis was
stenosed. One animal survived thirteen
months. It had been well and died sud
denly. The cause of death was not dis
covered since at autopsy the liver appeared
normal. The prosthesis was enclosed in a
fibrous capsule, the lumen was patent and
there was no sediment in the bile ducts.
The next animal died at fourteen months.
The cause of death was not obvious. It de
veloped melasna and died. At autopsy the
small bowel contained a considerable
amount of blood and the mucosal surface
showed numerous ulcerated areas. The gall
bladder was thickened and contained
muddy bile. The ducts were not dilated.
The prosthesis was loose in a fibrous cap
sule and was encrusted with bile salts.
The three remaining animals were sacri
ficed at 28 months. One had produced three
litters of pups in the interim, the father
being one of the experimental group with
a common bile duct prosthesis. The animals
appeared to be well, with normal serum
bilirubin values, but at post-mortem the
proximal ducts were found to be dilated.
The bile contained a considerable amount
of sludge and sediment. The prostheses

July 1959
TAB LE I.— S u m m a r y

Dog
No.
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F o l l o w -U p S t u d ie s in D o g s w i t h a n I v a l o n B i l i a r y P r o s t h e s is

Previous surgery

Survival

Cause of death

Post mortem findings

1.

Nil

14b£ months

Haemorrhage ??

Liver firmer than usual; gall-bladder
thickened, contained turbid bile;
prosthesis encrusted but patent.

2.

Common duct cut
with external
drainage-24 hours

6 months

Obstructive
jaundice

Cachexia; proximal ducts dilated;
gall-bladder thickened, contained
yellowish-green turbid bile.
Pros
thesis not found but at site marked
stenosis.

3.

Cholecystectomy

13 months

Unknown;
sudden death

Liver appeared normal. D ucts not
dilated. No sediment or encrustation.

4.

Nil

28 months

Sacrificed

Serum bilirubin normal. Proximal ducts
slightly dilated, contained turbid bile
and sludge. Prosthesis encrusted.
Gall-bladder thickened.

5.

Cholecystectomy

Bile peritonitis

Proximal suture line given way with
bile leak.

6.

Cholecystectomy

28 months

Sacrificed

Serum bilirubin normal. Liver grossly
firm. Proximal ducts dilated, con
tained turbid bile. Prosthesis en
crusted.

7.

Cholecystectomy

27 days

Pneumonia

Liver normal, no dilatation and no
evidence of sludge.

8.

Cholecystectomy

27 days

Bile peritonitis

Prosthesis kinked with bile leakage and
scar. Animal jaundiced.

9.

Nil

28 months

Sacrificed

Gall-bladder thickened. Proximal ducts
slightly encrusted with bile salts.
Serum bilirubin normal.

10.

Nil

57 days

Perforated ulcer

Cachexia, jaundice.
duct stenosed.

4 days

were encrusted with bile. The livers were
smooth but firmer than normal. It is prob
able that the common ducts in these ani
mals would have eventually become ob
structed.
D iscu ssio n

From the foregoing results, several fac
tors became apparent. Any prosthesis must
be accurately placed without tension and
without kinking to avoid breakdown of
suture lines and biliary obstruction due to
angulation. The evaluation of a prosthesis
in the biliary tree requires at least a twoyear follow-up, and success depends on
avoidance of encrustation, a process which
may be slow in developing. The lives of
several of these animals would undoubtedly
have been prolonged had they been re
operated upon and a new prosthesis in
serted when the jaundice became apparent.

Proximal end of

Ivalon as used in this experiment does not
resist the deposition of bile salts with
eventual obstruction, a fate common to all
substances thus far used as biliary duct
prostheses.
C o n c l u s io n

An ivalon prosthesis in the common bile
duct of a dog will act only as a temporary
conduit for the transmission of bile. Pro
longed follow-up proved that the prosthesis
will become encrusted and the proximal
duct dilated, indicating partial obstruction
of the extrahepatic biliary tree.
A ckn ow ledgm en t

This study was supported by the National Re
search Council of Canada Grant No. 609.
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C O RRIG EN D UM
In the article by Dr. R. C. Harrison on “The
Present Status of the Gastric Antrum” ( C anadian
Jou rn al o f Surgery, Vol. 2, No. 3, April 1959,
pages 2 9 5 -3 0 0 ), a typographical error occurred
on page 2 9 8 whereby the word “secretion” was
substituted for “secretin”. The paragraph in
which the error occurred should read as follows:
“It should be mentioned that the duodenum
as well as the antrum undoubtedly exerts some
control over acid secretion by parietal cells, and
while this has not been as thoroughly explored

Vol. 2
R esu m e

Les blessures de l’arbre hepatique constituent
une inquietude chirurgicale constante. La cause
la plus frequente est evidemment, de loin, la
blessure du choledoque au cours de la cholecystectomie: les consequences en sont la formation
d’une stenose cicatricielle avec obstruction retro
grade et ictere. Les methodes qui visent a reparer
ces lesions peuvent etre classifiees comme suit:
(1 ) anastomoses du canal proximal au canal distal
ou au tractus gastro-intestinal; (2 ) greffe entre
les canaux proximaux et distaux; (3 ) reparation
par prothese.
II est certain qu’a l’heure actuelle la methode
de choix est l’anastomose des segments bout a bout,
ou leur insertion dans le tractus intestinal. Toutefois il est des cas ou elle est impraticable, et l’on
doit recourir a la prothese. De nombreuses expe
riences ont ete faites a ce sujet chez le chien,
qui ont donne de beaux resultats; malheureusement il n’en est pas de meme chez l’homme.
Les auteurs decrivent leurs propres experiences,
faites chez le chien, avec une matiere plastique:
l’ivalon. Cette substance donne peu de reactions
inflammatoires et est facile a modeler. Elle fut
essayee comme prothese chez dix chiens, apres
section du choledoque; les resultats foumis sous
forme de tableaux montrent que, a la longue
comme les autres substances deja testees, Fivalon
se recouvre d’une croute de sels biliaires qui
entraine Fobstruction biliaire.

as the antral mechanism, both stimulation and
inhibition might occur. The most important con
tribution in this regard has been recently made
by Dragstedt et a l.,2* who demonstrated that
secretin not only stimulates the production of
pancreatic secretion but also inhibits the parietal
cell secretion of acid. It is quite possible, of
course, that these inhibitory mechanisms wliich
normally control the production of acid are no
longer effective in patients with peptic ulcer,
and this may be the explanation for their ulcer
disease. There is no evidence that this thesis is
correct, but it is worth consideration.”
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GASTRIC POLYPS”
G. R. DAVIES, M.D. and B. A. JACKSON, F.R.C.S., Saskatoon, Sask.

T h e w o r d “ p o l y p ” without further quali
fication has become synonymous with
polypoid adenoma and statistically this is
essentially correct. However, there are other
tumours of the stomach, such as leiomyoma,
lipoma, adenomyoma, neuroma and angi
oma, which can assume a polypoid con
figuration. It is also noteworthy that the
x-ray appearance of a polyp may be simu
lated by a foreign body or a bezoar.
Of all the synonyms for gastric polyposis,
polyadenoma gastrica is probably most apt
since it describes the adenomatous nature
of the lesion. Those terms which infer an
inflammatory origin should be avoided, for
whatever may be the cause of these neo
plasms, it is quite well established that they
are not inflammatory.
Polypoid gastritis (hyperplastic polyposis,
gastritis polyposa) is an advanced variety
of hypertrophic gastritis and is not neo
plastic. Many cases are associated with
hyperchlorhydria and peptic ulcer, while
others appear to have no relation to peptic
ulceration and are associated with hypo
acidity or anacidity. Differentiation can
usually, though not always, be made from
true polyps by careful roentgenological ex
amination and by gastroscopy. Operation
is indicated only for the treatment of an
associated ulcer, though it is sometimes
performed because these mucosal folds can
not be distinguished radiologically from
polypi.
It is necessary to distinguish between
multiple polyps and polyposis. The distinc
tion may be significant, since it is said that
polyposis has a greater malignant poten
tial. One outstanding paper (Brunn and
Pearl, 1926) included in the polyposis
group those cases with more than three
polyps. Spriggs and Marxer defined poly
posis as that situation in which diffusely
scattered polypi are countable only with
difficulty. In this series there are two cases
which are equivocal because the polypi
were confined to a small area and were not
"From the Department of
Hospital, Saskatoon, Sask.

Surgery, University

distributed throughout the stomach. This
suggests that these two cases are not true
examples of polyposis, but they have been
included in that group because of the num
ber of polypi present.
P ath o logy

Gastric polyps may be single or multiple.
They may vary in diameter from a few
millimetres to several centimetres and their
bases may be broad or narrow. Their colour
varies from pale pink to red to plum colour.
The surface may be smooth and regular,
lobular or tufted. Consistency ranges from
soft and boggy to firm, but is never stony
hard or craggy. In large series they are
multiple in about 35% of cases and the
vast majority occur in the lower half o f the
stomach. The surrounding mucosa is usu
ally atrophic but may be normal.
Microscopically, adenomatous polyps ex
hibit proliferation of both epithelial ele
ments and supporting connective tissue.
The connective tissue varies considerably in
its cellularity, and sometimes oedema and
mucoid degeneration are seen. There is
little or no evidence of inflammation. The
muscularis mucosae may be fragmented and
enter into the stalk of the growth, a feature
not present in hypertrophic gastritis (Fig. 1).
The epithelium is mucus-secreting and
undergoes irregular hyperplasia, with the
result that the gastric glands becom e irregu
lar, tortuous and cystic; many of the cysts
show papillary changes. The process is
clearly demarcated from the surrounding
mucosa which may be atrophic, normal, or
on rare occasion hypertrophic.
M a l i g n a n c y P o t e n t ia l

The incidence of benign epithelial tu
mours in relation to malignant tumours of
the stomach has been reckoned as 5 % to
10% (Stout; Spriggs; Rigler and Erickson,
the latter as quoted by Spriggs). If it were
10% and if 40% of these became malig
nant, then approximately 4% of carcin
omata of the stomach would arise from
polypi. Any precancerous lesion deserves
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Fig. 1.—Microscopic appear
ance of gastric adenomatous
polyp and of hypertrophic
gastritis ( polypoid gastritis)
for comparison. (Magnification
x 25.) Fig. la .—Gastric aden 
oma. — Observe
the cystic
hyperplasia of gastric glands
as well as the fragmentation of
muscularis mucosae which
enters into the stalk of the
polyp.

Fig. lb.—Hypertrophic gas
tritis.—N otice that the glandu
lar hyperplasia is regular and
that the muscularis mucosas
does not enter the stalk.

attention, for surgery is most rewarding at
this stage.
There are several pathological situations
which suggest that benign gastric polyps
do become malignant. It may be difficult
to determine whether a polypoid adenocar
cinoma did or did not arise in a benign
polyp. It is more convincing if multiple
discrete polypoid malignant tumours occur
together, or if one is found in the presence
of benign polypi. It is most apparent when
only part of a polyp is anaplastic.
An ulcerative carcinoma may have oc
curred coincidentally with benign polyps,
or the malignant tumour may have been
polypoid at an earlier stage in its develop
ment.
Another possibility is that the same
mucosa is a potential source of both benign

and malignant neoplasms and that the latter
arise de novo instead of from a benign
polyp. If this is true, all potentially malig
nant mucosa should be resected as a pro
phylactic measure.
A number of observers have reported the
incidence of malignancy in their series of
gastric polyps. A sampling of these reports
is found in Table I. Stout presents some
rather shocking figures. Of 32 cases of
gastric polyps, 15 were associated with car
cinoma, and of eight cases with multiple
polyps, seven were associated with carcin
oma. Hay concludes from his observations
that the chances of malignancy occurring in
small polypi are much less than the older
literature would suggest. In a series of 81
lesions less than 2 cm. in diameter, only one
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TABLE I.— R e p o r t e d I n c id e n c e
Observer

of

M a l ig n a n c y

Year reported

Incidence

*Meulengracht............................................
‘ ♦Mills............................................................
Brunn & Pearl...........................................
Miller, Eliason & W right........................
“ ‘ Lawrence....................................................

1913
1922
1926
1930
1936

Spriggs & M arxer.....................................

1943

H ay ..............................................................

1956

17%
4 out of 20
12% (84 cases)
8 out of 23
6 % with evidence of a malignant degeneration
12— 22% associated with a cancer
9 out of 48 cases with evidence of malignant
degeneration
3 out of 48 cases associated with a cancer
1 out of 81 lesions less than 2 cm. in diameter
was malignant
6 out of 14 cases greater than 2 cm. in
diameter were malignant.

* As related by Brunn & Pearl4
“ As related by Spriggs & Marxer1
‘ “ As related by Miller, Eliason & Wright5

was malignant. In contrast six out of 14
lesions greater than 2 cm. in diameter
proved to be malignant.
P resent Series

This is primarily a study of the clinical
and radiological features of benign aden
omatous gastric polyps. The cases described
have been culled from the files of the Saska
toon Cancer Clinic, and only those treated
surgically have been included so that the
nature of the lesion could be verified micro
scopically.
The Cancer Clinic has followed up, for
from two to three years, four patients who
have not been operated upon but who
satisfy all of the clinical criteria for benign
gastric polyp. During the period of observa
tion, there has been no change in the x-ray
appearance of the lesions, nor has there
been any deterioration in the patients’ con
dition. These cases have not been included.
No attempt has been made to study the
polypoid adenocarcinomata, so that it is not
possible to arrive at any statistical conclu
sions as to the incidence of that type of
lesion. Nor can it be suggested what per
centage of benign polyps become malignant.
For these figures it is necessary to depend
upon the literature, some of which is re
viewed earlier in this paper.
While the paper was in preparation, two
patients with polypoid gastric lesions were
operated upon at the University Hospital.
Each was considered to have a malignant
tumour preoperatively. Their radiographs
were almost identical (Figs. 2a and 2b ).
Macroscopically, the tumours were practic
ally identical but microscopically one was

composed o f adenocarcinoma throughout
and the other was an adenoma. Both cases
have been included to point out their simi
larities and to emphasize that it may be
impossible to distinguish between the two
by all available means short of microscopy.
There are, therefore, 13 cases of benign
polyps and one of polypoid adenocarcinoma
reported here.
Symptoms and Signs
The average age in this group of 14
patients was 58.9 years at the time the
diagnosis was made. None occurred in the
first or second decades as others have re
ported, but ages ranged from 48 to 76
years. There are seven women and seven
men in the series.
Many polypi must be asymptomatic, for
they are found incidentally at fluoroscopy
and autopsy. Symptoms include pain, in
digestion, vomiting, hasmatemesis, malaena,
anaemia and weight loss. The only remark
able pain is that which occurs as a result
of obstruction, when a polyp prolapses
through the pylorus, and it is accompanied
by vomiting. This occurred only once in
this series, but when the patient was seen
for the first time, the acute episode had
subsided. Pain is rarely described as severe,
but this depends on the patient’s pain
threshold and reliability. It was described
as occurring in the upper abdomen (ep i
gastrium or right upper quadrant) by eight
of these patients. In three there was simply
discomfort or indigestion and two others
complained of pain below the umbilicus.
The history was of less than six months’
duration in six cases, six months to a year
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Fig. 2a.—Benign adenom a
tous polyp. — 76 year old
woman presented with mas
sive haematemesis. No weight
loss. Friable tufted tumour
measured 5 x 3 cm. and was
attached by a pedicle 3 cm.
below the cardia. Observe
similarity to polypoid adeno
carcinoma in Fig. 2b.

0

*

-

Fig. 2b.—Polypoid adeno
carcinom a.—69 year old man
presented with weight loss
over a 10 month period and
m i c r o c y t i c hypochromic
anaemia. Friable tufted tumour
measured 9 x 5 x 3 cm. and
was attached by a pedicle
2 x 1 cm. Both cases (Figs. 2a
and 2 b ) were diagnosed
radiologically as malignant.

-4
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Fig. 2c. — Multiple benign
polypi.—measuring up to 1
cm. in diameter. Confined to
an area 6 x 8 cm. on the
greater curvature.

>

>

V

V

V

Fig. 2d .—M ultiple benign
polypi. — associated with hy
pertrophic gastric mucosa.
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TA B L E I I .— D uration

of

H is t o r y

Less than 6 months....................................
6 months to 1 year.....................................
1 to 5 years...................................................
5 to 10 years.................................................
Longer than 10 years.................................
T o ta l..........................................................

6
2
4
1
1

cases
cases
cases
case
case

14 cases

in two, one to five years in four, five to ten
years in one, and longer than ten years in
one (Table II).
Seven patients suffered weight loss of
from eight to 17 pounds. In one case, this
was attributable to a reducing diet. Two
had gained weight. In one of these cases
the lesion was diagnosed radiologically and
gastroscopically as carcinoma but its be
nignity was proven histologically. In the
remaining cases there was no remarkable
change in weight.
Chronic anaemia was not a prominent
finding. “Pernicious anaemia” occurred once,
having been diagnosed four years before
the polyp was discovered ( see footnote,
Table V ). Hypochromic anaemia caused the
presenting symptoms in the only case of
malignant polyp in this study. Severe
haemorrhage occurred twice. In one in
stance, the patient suffered massive melaena
one month after the polyp was found. In
the second case, the first evidence of the
polyp was haematemesis eight hours before
admission to hospital. In the remaining ten
patients the haemoglobin level exceeded
12.8 grams per 100 ml. The stool was ex
amined for occult blood in only a few in
stances, but in all of these the result was
negative.
Eight patients had complete achlorhydria
and one patient hypoacidity; gastric acidity
was not stated in the other five. This agrees
with the findings of other observers. Per
haps in many cases it is the achlorhydria
and not the presence of the polyps which
is responsible for digestive complaints.
Physical signs are usually absent, and
none were elicited in this series. A mass
may be palpable if the bulk of the stomach
is increased by a greatly thickened aden
omatous mucosa, or if the polypi are large.
Signs of pyloric obstruction may be demon
strated during an acute episode, but those
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of chronic obstruction rarely occur since
the obstruction is usually intermittent and
transient.

Associated Diseases
One patient in the group suffered from
“pernicious anaemia” and this same man had
had poliomyelitis in early childhood. Three
patients had a history of previous biliary
tract disease and two of these had had
cholecystectomy seven and eight years be
fore the diagnosis of gastric polyp was
made. One male had a gastro-enterostomy
37 years previously for peptic ulcer, and
had had sporadic episodes of indigestion
throughout the intervening years. None of
the patients were reported to have oral or
ano-rectal pigmentation, nor were any of
them known to have polypi elsewhere in the
gastrointestinal tract. In only the occasional
case was the colon thoroughly investigated,
however.

Diagnosis
“Benign polyp” was diagnosed roentgenologically in eight patients in this series. In
a few, however, carcinoma could not defin
itely be ruled out. Malignancy was definitely
diagnosed by the radiologists three times,
and two of these tumours proved to be
benign microscopically. Gastroscopy was
employed in only four cases and was con
firmatory or otherwise helpful in two of
these.
Satisfactory x-ray investigation demands
adequate preparation to ensure that the
stomach is empty at the time of examina
tion. The barium suspension must be of a
rather watery consistency and must be ad
ministered slowly. Fluoroscopy is per
formed carefully and films should be ob
tained in several projections. If a filling
defect is found, the criteria of benignity
include a smooth contour, unimpaired peri
stalsis and distensibility of the stomach.
Sometimes a pedicle can be demonstrated.
Malignancy is suggested by a rough outline,
broad base, fixity and lack of distensibility
in the region of the tumour. The rugae close
to the lesion are distorted and impairment
of peristalsis is an early feature. Representa
tive x-ray pictures are shown in Fig. 2.
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TABLE III.— T y p e o f O p e r a t io n P e r f o r m e d
14 operations — 9 surgeons
5 cases of polyposis...........................

.......

3 subtotal gastrectomies
2 gastrotomies (local extirpation)

3 cases of single polyp.......................
2 gastrotomies (local extirpation)
6 eases with two polyps....................................................................

3 subtotal gastrectomies
2 partial gastrectomies
1 sleeve resection

Indications for Surgery in the Present
Types of Operation Performed
Series
( See Table III)
These patients were all referred to the
Nine surgeons participated in the man
Saskatoon Cancer Clinic on the suspicion
agement
of these 14 cases. Three patients
that they harboured a malignant lesion.
Suspicion runs high in patients of this age had a single polyp and of these, two were
group with digestive complaints, achlor removed through gastrotomy incisions and
hydria and perhaps weight loss, in whom one was treated by subtotal resection.
There were six cases with two polyps,
a filling defect is demonstrated in the
stomach. This was the foremost indication and each of these patients was treated by
some form of resection procedure. The
for operation in 12 of these cases.
tendency
in most cases was towards con
The other indications for surgery are
servatism
and none of the operations was
pyloric obstruction, bleeding and pain.
Only one of the histories suggested a recent radical with regard to node dissection.
bout of obstruction and in this case the Three were standard subtotal gastrectomies.
chief indication was fear of malignancy. Twice, only the distal one-third was re
One patient experienced massive melaena, sected and on one occasion a modified
and operation was performed on this ac sleeve resection was performed.
The same conservative attitude prevailed
count. At operation this particular patient
in
the treatment of the five examples of
was found also to have a jejunal diverticu
polyposis.
Three were treated by subtotal
lum in the wall of which was an adenomyoma. It was not possible to determine the gastrectomy. In one patient there were two
source of the bleeding. The diverticulum large polyps and eight small ones, the
was resected and the polypi were removed latter localized to a small area o f mucosa.
It was possible to remove all of these
through a gastrotomy incision.
The oldest patient in the group was through a gastrotomy. The final case of
asymptomatic until serious haematemesis polyposis was the one described previously,
occurred on the day of admission. Her in which laparotomy followed a serious bout
blood was restored to normal by transfusion of melasna. In addition to a circumscribed
and in a few days her condition had stabil area of adenomatous gastric mucosa, a
ized sufficiently for x-ray investigation and jejunal diverticulum was found, in the wall
gastroscopy to be undertaken. The lesion of which was an adenomyoma. The diver
was considered to be malignant. Resection ticulum was resected and the plaque of
was subsequently carried out and the polyp gastric adenomata was removed through a
was shown microscopically to be benign. gastrotomy incision.
As stated previously, pain was rarely
Pathology in this Series
severe, even though present to some degree
Three stomachs contained a single polyp;
in most instances. It is difficult to determine
just what part it played in the decision to six others contained two polyps and five
operate, for it was overshadowed in every had polyposis. In seven cases the polyps
exceeded 2 cm. in diameter and three of
instance by the suspicion of malignancy.
these
cases were in the polyposis group.
TABLE IV.— N u m b e r o f P o l y p s
The adenomata were diffusely scattered
A single polyp.............................................. 3 cases
throughout the entire stomach in one case
Two polyps.................................................. 6 cases
only. The lower half of the stomach was
Polyposis...................................................... 5 cases
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TA BLE V.— F o llow U p
Type o f polyp

Malignant..................
Benign..................

TO TA L.................

Number of
cases

Duration of
follow up

Results of
operation

Recurrence of
polyp or
carcinoma

i
i
2
2
2

5 months
Postoperative death
6 months or less
6— 12 months
1—2 years

Good

No
No
No
No

2
2
1

2—3 years
3—4 years
5—6 years

1

7—8 years

Good
Good
1 good
1 dumping syndrome
Good
Good
Fair
Loss of weight, no other
complaints
*Good

No
No
No
No

14

*This male patient was found four years before operation to have “pernicious anaemia” which responded
poorly to specific therapy. Following subtotal gastrectomy the anaemia improved and for several years
he has maintained a satisfactory hmmoglobin level without the use of any drugs.

affected in 11, and the upper half in two
patients.
The gross appearance of the 13 benign
lesions varied but remained within the
limits of the description given earlier in
this paper. Microscopically there were dif
ferences not only between cases but be
tween polypi found in the same stomach.
The histological criteria of benign polyp
were fulfilled in each instance.
There was only one case of malignancy
and this stomach contained two polypi. The
larger measured 9 x 5 x 3 cm. and was
attached to the anterior wall by a short
thick pedicle. The smaller measured 2 x 1
cm. and hung from the posterior wall near
the greater curvature. Each of these polyps
was an adenocarcinoma and each exhibited
invasion at its base.
Results and Folloiv-up
There was one postoperative death in this
series of 14 cases. This patient had diffuse
gastric polyposis and was treated by a
subtotal gastrectomy. Wound disruption
occurred in the third postoperative week
and was followed by peritonitis and pneu
monia.
The solitary patient with a polypoid
adenocarcinoma had a subtotal gastrectomy
six months before completion of this article.
When examined five months postoperatively, he was symptom-free and had gained
several pounds.
A serious dumping syndrome occurred in
one patient after a high subtotal gastrec

tomy. She was seen at intervals for 21
months but then was lost to follow-up.
When last examined she had lost weight
and was experiencing diarrhoea and post
prandial distress. A barium series examina
tion at that time revealed a functioning
stoma and no evidence of tumour.
The remaining 11 patients have been
followed up for periods varying from less
than six months to more than seven years
(Table V ). All of them have had satisfac
tory results and none shows evidence of
recurrence or of malignancy. Considering
the protracted course of the disease, the
duration of the follow-up is admittedly
inadequate.
D isc u ssio n

An adenoma probably grows slowly over
a period of years. It is not known how
rapidly, or in fact how frequently, malig
nant change occurs; many polypoid adenocarcinomata may develop de novo and not
in adenomata. It seems that multiplicity
enhances the probability of malignancy,
and Hay presents evidence that polyps
larger than 2 cm. in diameter are more
likely to be malignant.
Hay (1956) recommends operation: (a)
for polyps larger than 2 cm. in diameter,
( b ) for any polyps suspected of being
malignant by the radiologist or gastroscopist, (c ) if symptoms are considerable and
( d ) if for any reason a program of proper
observation cannot be followed. It is his
policy to perform a 75% to 85% resection
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even for single lesions, if associated with
an atrophic mucosa and achlorhydria.
Single polyps near the cardia are removed
with a margin of mucosa through a gastrotomy. If it should prove to be malignant
when frozen sections are examined, a total
gastrectomy with removal of the greater
and lesser omenta and the spleen is carried
out. If multiple benign lesions are present
in the cardia, he believes that total gas
trectomy is indicated.
Miller et al., in 1930, impressed with the
high incidence of malignancy, proposed
subtotal gastric resection with removal of
lymph nodes, rather than local excision
or sleeve resection. Mordvinkina reported
25 cases, in two-thirds of which malignant
changes were found. He emphasizes early
diagnosis and radical surgery, that is to say,
resection rather than gastrotomy and local
extirpation, and total gastrectomy in diffuse
polyposis.
The mucosa in the distal half of the
stomach would appear to have a greater
propensity toward adenomatous growth
and presumably therefore toward carcin
oma. On this basis, a partial or subtotal
gastrectomy is a rational procedure for
polyps situated in this portion of the
stomach.
Total gastrectomy is known to be more
hazardous and is followed by considerably
greater morbidity and mortality. It is never
undertaken lightly and cannot be con
sidered as a practical prophylactic opera
tion. A conservative attitude is recom
mended, therefore, in regard to benign
polyps in the upper third and near the
cardia.
The interior of each stomach should be
scrutinized through a gastrotomy incision.
A polyp near the cardia should be removed
with a full thickness wedge of stomach wall
or with a rim of mucosa, whichever is feas
ible, for frozen section examination. It is
unlikely that this cautious approach to a
malignant polyp will have any adverse
effect on the ultimate outcome. If frozen
sections are reported to show malignancy,
a radical total gastrectomy may be the
procedure of choice.
If such a lesion from the cardia is pro
nounced benign on the basis of frozen
sections, no further resection is required
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on its account. Should the paraffin sections
subsequently reveal cancer, further resec
tion may be performed as early as two
weeks after the first procedure. In this
way, the patients with benign lesions not
destined to become malignant are spared
the risks and unpleasant consequences of
more extensive surgery. A few of the pa
tients so treated may later succumb to
gastric carcinoma, but this disadvantage
will be offset by the smaller operative
mortality.

Summary
Benign gastric polyps have been dis
cussed generally with regard to their path
ology and potential for malignant change.
Fourteen cases treated surgically in this
centre have been described. In 13 of these,
the lesion was benign and in one malignant.
The latter is included primarily to point
out its clinical and pathological similarities
to an adenomatous polyp. The series of
cases is discussed from the point of view
of diagnosis, indications for surgery and
surgical management.
Benign polyps frequently simulate car
cinoma clinically. In many, if not most, of
these cases, it is impossible to determine
their benignity by x-ray methods. Gastro
scopy was employed so infrequently in this
series of patients that it is not possible to
assess its value. Any patient in whom the
nature of a filling defect in the stomach is
doubtful should be afforded the benefits
of a laparotomy.
The considerable morbidity and mortality
associated with total gastrectomy militates
against its use as a prophylactic procedure.
Polyps situated near the cardia should be
dealt with conservatively until their nature
is determined. Subtotal or partial gastrec
tomy, on the other hand, is a rational and
practical procedure for benign polyps in
the distal half of the stomach.
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7 . M o r d v in k in a ,

R esu m e
Le terme polype sans autre qualificatif evoque
un adenome polypoide et du point de vue des
statistiques cet usage est justifiable. II existe
cependant d’autres tumeurs de l’estomac comme
les leiomyomes, les lipomes, les adenomyomes, les
neuromes et les angiomes qui peuvent aussi assumer une forme polypoide. Ces tumeurs ne sont
pas d’origine inflammatoire et les excroissances
polypoides de la muqueuse que l’on voit dans les
gastrites ne sont pas d’origine neoplastique. II
convient d’etablir une difference entre polypes
multiples et polypose puisque celle-ci est suscep
tible de degenerescence maligne.
D IA G N O SIS O F G A ST R IC PO LYPS
In the hospitals of Saratov, Russia, a series of
2 80 cases of gastric polyps or polyposis was re
viewed by Protopopov (Klinicheskaya Meditsina
No. 4 : 73, 1 9 5 9 ) with special reference to diag
nosis. He states that the radiologist has no diffi
culty in diagnosing polyps of a diameter of
0 .3 -0 .5 cm. or more, but may not discover
smaller or relatively flat lesions on barium ex
amination.
In 75% of the present series the polyps were
small (0 .3 -1 cm. in diameter) or else there was
an early stage of gastric polyposis. In many
cases with a doubtful radiological diagnosis, the
surgeon cannot palpate any abnormality through
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Les polypes gastriques varient en dimension de
quelques millimetres a plusieurs centimetres et
leur pedicule peut etre mince ou large. Ils sont
multiples dans environ 35% des cas et la grande
majorite est situee dans la moitie inferieure de
1’estomac. Leur potentiel neoplastique doit etre
c value car c’est au stage de la lesion pre-cancereuse que la chirurgie remporte ses plus grands
succes. L a preuve la plus evidente de cette possibilite consiste a decouvrir une region d’anaplasie
dans un polype par ailleurs bien differencie. Les
chiffres de frequence de ce phenomene varient
avec les auteurs ( vide Tableau I ). D’autres se
basent sur la grosseur de la tumeur, la malignite
commenpant a se manifester au-dela de 2 cm.
de diametre.
La presente serie est extraite des archives de la
clinique du cancer de Saskatoon et comprend 13
cas de polype benin et un adeno-carcinome polypoide. La lesion est habituellement silencieuse et
latente. Les symptomes, lorsqu’il y en a, sont la
douleur, l’indigestion, les vomissements, l’hematemese, le melaena, 1’anemie et l’amaigrissement.
L ’examen physique peut reveler une masse gastrique
si la tumeur est volumineuse; la plupart du temps
il ne montre rien. ^S’il y a invagination de la
tumeur a travers l’anneau pylorique on pourra
observer des signes transitoires d’occlusion. La
rincipale indication operatoire repose sur la probailite de cancer chez des sujets de cet age qui
presentent de 1’achlorhydrie, une perte ponderale
et une image lacunaire a la radiologie. La gastroscopie et l’examen aux rayons X favorisent la
decouverte de ces tumeurs mais ils ne peuvent en
determiner la nature histologique.
La gastrotomie ou la resection gastrique partielle
sans evidement ganglionnaire sont considerees
comme des interventions suffisantes dans les cas
de tumeurs benignes. La gastrectomie totale en
raison de sa mortalite et de sa morbidite ne peut
etre envisagee comme une mesure prophylactique.
Le seul malade de cette serie porteur d’adenocarcinome possedait deux polypes dont chacun mon
trait un envahissement du pied. II y eut une mor
talite post-operatoire et un cas grave de dumping.
Les autres malades observes pendant une periode
variant de six mois a sept ans se portent bien.
Les opinions de Hay et de Miller sont donnees
dans le texte. Selon les auteurs de cet article une
attitude conservatrice peut etre toleree dans les
cas de lesion benigne du tiers superieur de
1’estomac pres du cardia.
the stomach wall, and the author advocates an
exploratory gastrotomy in such instances, al
though even this is insufficient at times. In five
out of 2 0 cases in this series, polyps overlooked
at exploratory gastrotomy were subsequently seen
on x-ray examination. W here the surgeon cannot
confirm at operation the presence of polyps dis
covered by the radiologist, he should have the
latter present with him in the operating room to
help locate them.
In view of these diagnostic difficulties the
author is against the use of localized measures
(excision, electro-coagulation, wedge resection)
to deal with polyps, and feels that gastrectomy
is the operation of choice, particularly in view
of then tendency to become malignant.
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SMALL BOW EL OBSTRUCTION: A REVIEW O F OPERATIVE CASES
FROM TH E ROYAL ALEXANDRA HOSPITAL, EDMONTON, 1953-1957
JOHN HNATUIK, M.D., and H. L. RICHARD, M.D., F.R.C.S.[C], Edmonton, Alta.
paper is a review of 128 cases of
small bowel obstruction treated by surgical
intervention at the Royal Alexandra Hos
pital, Edmonton, between 1953 and 1957.
During this period 340 cases were admitted
with a diagnosis of small bowel obstruction,
but the following categories were excluded
from the present study: (1) Cases of pyloric
obstruction due to duodenal ulceration. (2)
Cases in which there was a preoperative
diagnosis of small bowel obstruction but
in which the obstructing lesion was found
to be in large bowel. (3) Cases of incom
plete small bowel obstruction in which
conservative treatment was elected. (4) A
single case of internal herniation and
strangulation in which no operation was
undertaken and in which diagnosis was
made only at post-mortem.

T his

E tiology

The underlying lesions responsible for
the 128 small bowel obstructions which
came to operation are tabulated in Table I.
Adhesions accounted for the obstruction
in 60.1% of cases. Of these 77 patients, 74
had undergone a previous laparotomy, and
in 34 of these the previous operation was
an appendectomy.
Only 20 patients, or 15.6%, had small
bowel obstruction due to hernia. That this
is only slightly more than one-quarter the
number obstructed by adhesions is at
tributed to the increasing number of ab
dominal operations and the increasing
number of early herniorrhaphies carried
out at the present time.
There was one case of prolapse of bowel
through the vagina. This was in a 50 year
old woman who had had radiation treat
ment for cancer of the uterus. During in
tercourse one night she experienced severe
pain and noticed blood on the perineum,
and a loop of bowel protruding through
the vagina. She was in the operating room
within one hour of the incident. The sur
geon replaced the bowel through the hole
in the posterior vaginal wall, and then pro

ceeded with a pelvic laparotomy. There
was a 12 inch (30 cm.) loop of bluish-purple
bowel present, which after a few minutes’
observation was considered viable, and no
resection was carried out. The postopera
tive course was uneventful.
One patient, a 22 year old woman, pre
sented with a superior mesenteric artery
syndrome. She had experienced repeated
bouts of vomiting since childhood. The
diagnosis was made preoperatively by the
radiologist. At laparotomy a duodeno
jejunostomy was performed.
The patient, who was ultimately found
to have an adenoma of jejunum, had been
admitted two years before operation with
a history of severe gastrointestinal haemor
rhage, and was discharged without a diag
nosis. Her last admission was for pain and
vomiting for two days and for tarry stools.
The adenoma had produced a jejuno-jejunal
intussusception. A resection of the involved
bowel was carried out.
A ge D istribution

Table II shows the age distribution by
decades. Adhesions produced obstructions
from infancy through the ninth decade, the
highest incidence being found between the
ages of 20 and 60. Intussusception was con
fined to the ages six days to four years,
except for the one case in a 29 year old
woman with adenoma of the jejunum.
Hernias produced small bowel obstruc
tion in every age group, except for the
decade between 10 and 20 years. The high
est incidence occurred between the ages
of 50 to 70 years.
C lin ical P icture

Although the “typical” clinical picture
of small bowel obstruction consists of
colicky pain, vomiting, constipation, and
abdominal distension, one or more of these
features may be absent, as shown in Table
III. It is of interest that in 28 cases the
absence of vomiting is specifically recorded
in the history. An illustrative case is that
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TA BLE I.— C a u s e s
No. o f cases

% o f total

Male

Female

Resections

Deaths

1. Adhesions..................................
2. Hernias.....................
Inguinal................................
Femoral...............
Umbilical.................
Internal...............
3. Intussusception.............
4. Volvulus due to bands...................
5. Carcinomatosis.........
6. Malrotation*..................
7. Prolapse of bowel through vagina.
8. Sup. mes. artery syndrome...........
9. Argentaffinoma of small bowel . . .
10. Adenoma of jejunum ..................
11. Trichobezoar................

77
20

60.1
15.6

34
6

43
14

ii
8

4
1

11.7
4 .6
2 .4
0 .8
0 .8
0 .8
1.6
0 .8
0 .8

13
6
2
1
0
0
1
0
1

2
0
1
0
1
1
1
I
0

1
3
3
1
1
1
2
1
0

2
0
1
0
0
0
0
0
0

Totals.............................................

128

100%

64

64

32

8

12
4
3
1

15
6
3
1
1
1
2
1
1

*Both incomplete duodenal obstruction and non-strangulating midgut volvulus present.

of a 30 year old woman who had been ill
for three days and was admitted to hospital
in a moribund state. She was markedly
dehydrated. Her abdomen was flat, soft and
silent. There was no history of vomiting.
After vigorous preoperative therapy she
was taken to the operating room, where
a gangrenous loop of bowel caused by
pelvic adhesions was found. Her postopera
tive course was uneventful except for a
transient psychosis.
Of the 28 cases with no vomiting:
a. Eight had small bowel obstruction due
to adhesive bands with only slightly
dilated loops.
b. Seven at surgery had definitely dilated
loops of bowel with impaired blood
supply, but which did not require re
section.

c. Four had strangulated hernias.
d. Two had a volvulus requiring resection.
e. Three were found to be obstructed by
adhesive bands and to require bowel
resection.
f. One had an intussusception.
g. One had an intraluminal foreign body.
h. Two had carcinomatosis peritonei with
obstruction.
Thirty-seven patients had no preopera
tive x-ray examination (Table IV). These
were mainly cases of strangulated hernias,
or instances in which the clinical picture
was clearly one of a small bowel obstruc
tion and radiological confirmation was not
deemed necessary.
In only eight cases were the x-ray find
ings reported as normal in the presence of
intra-abdominal lesions. These were:

TA BLE I I .— A ge D is t r ib u t io n
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Adhesions.................
Hernias......................
Intussusception. . . .
Volvulus due to
bands........................
Carcinomatosis........
Malrotation*............
Prolapse of bow el.,.
Sup. mes. artery
syndrome.................
Argentaffinoma
of small bowel.........
Adenoma of
jejunum....................
Trichobezoar............

0-1 0

10-20

20-30

30-40

40-50

50-60

60-70

70-80

80-90

8
2
15

4
0
0

12
3
1

10
1
0

12
2
0

14
5
0

7
5
0

8
1
0

1
1
0

1

1

2
1
0
0

0
2
0
0

0

0
0

0
0
0
0

0
0

0
0

1

0

1
0

0
0

0
0

1
__
0
1

0

1

0

0

0

0

0

0

1

0

0

0

0

0

0

1

0
0

0
1

1
0

0
0

0
0

0
0

0
0

0
0

0
0

26

6

20

11

15

21

15

11

3

—

—

—

____

*Both incomplete duodenal obstruction and non-strangulating midgut volvulus present.
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TAB LE V I.— R e l a t io n o f P r e o p e r a t i v e
D ia g n o s is t o L e s io n F o u n d a t O p e r a t i o n

TAB LE III.— P r e o p e r a t i v e F in d in g s
No vomiting present..................................... 2S esses
No abdominal distension.............................. 42 “
Bowel movements stated to be normal. . . 29 “
Diarrhoea.......................................................... 6 “

1. Volvulus of small bowel due to nonfixation of mesentery.
2. Three cases of volvulus around ad
hesions with strangulation of bowel.
3. Bowel obstruction due to adhesions
with markedly dilated loops.
4. Internal hernia through mesentery of
small bowel.
5. Intussusception in a child in which
only plain films of the abdomen were taken.
TAB LE IV.— R e l a t io n

o f X - r a y F in d in g s
L e s io n S e e n a t O p e r a t io n

to

1. N o x-ray examination preoperatively.. . 37 cases
2. Neg. x-ray report but definite lesion. . . 8 “
3. X-ray findings correlated with findings
at operation............................................... 83

Preoperative Preparation

Although long tubes are used in many
centres, and are said to have certain ad
vantages in mechanical small bowel ob
struction, they were employed in only 18
of our 128 cases. In only nine had the
tube passed beyond the stomach and in
only one beyond the duodenum. Intra
venous fluids were administered preopera
tively to all patients in this series.
Table V shows the use of antibiotics in
the cases reviewed.
T A B LE V . — A n t ib io t ic s
One antibiotic used....................................... 63 or scs
More than one antibiotic............................. 33 “
No antibiotic................................................... 32

A ccuracy

of

Preoperative D iagnoses

The numbers of correct, incorrect, and
incomplete preoperative diagnoses are in
dicated in Table VI. The preoperative
diagnosis was that reported on the opera
tive sheet.
Those three patients without a preopera
tive diagnosis, and who were booked for
“exploratory laparotomy”, were found to
have:
1. Argentaffinoma of small bowel.

N o. o f
cases

1. Correct diagnosis of “ small
bowel obstruction” and etiology
2. Called “ small bowel obstruc
tion” but etiology not specified
3. Exploratory laparotomy with
out diagnosis.............................
4. Preop. diagnosis incorrect. . .

%

53

4 1 .4

57

44 .4

3
14

2 .3
11.1

2. Volvulus of small bowel due to non
fixation of mesentery.
3. Adhesions.
Those cases of small bowel obstruction,
which were incorrectly diagnosed pre
operatively, were most often mistaken for
acute appendicitis or perforated duodenal
ulcer.
D elay

in

Surgical I ntervention

As indicated in Table VII, the average
time from onset of symptoms until opera
tion was 71 hours. The delay on the part of
the patient in seeking medical attention
was not as great as the delay which o c 
curred in hospital.
T A B LE VII.— P r e o p e r a t i v e D e l a y
Average time from onset to admission to
h ospital.............................. ......... 30 .5 hours
Average time from admission until
operation......................................... 40.5
Average time from onset of symptoms to
operation......................................... 71 .0

The interval from the time o f admission
to operation in the cases requiring resection
is shown in Table VIII. O f the 32 patients
requiring resection 26 had gangrenous
bowel. Only 14 of these 26 patients were
operated on within 24 hours o f admission,
and 12 were in hospital between 24-72
hours before operation.
Delay, whether or not it was necessary
for preoperative preparation, probably inTAB LE V III.— D e l a y

before

R e s e c t io n

Resections required— 32 (23.4% )
Tim e in hospital before resection

Less than 24
24
48
72
11

hours.........................
- 32 hours.................
- 72 hours.................
- 96 hours.................
days..........................

N o. o f
cases

%

14
5
7
5
1

4 3 .7
15.6
21 .8
15.6
3 .3
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1 A B L E I X . — I n d ic a t io n s f o r R e s e c t io n

Bowel gangrenous........................
Viable bowel but resected for
tumour, stenosis, etc.........

No. of
cases

%

26

81 6

6

18.4

creased the number of cases requiring
resection.
TABLE X . — D e t a il s

o f R e s e c t io n s :
T y p e s o f A n a st o m o se s a n d St o m a t a

1.
2.
3.
4.
5.

End to end...............................
Side to side..............................
Ileo-transverse colostomy.......
Ileostomy.......................
Jejunostomy.............................

No. of
cases

%

26
3
1
1
1

81.6
9.4
3.0
3.0
3 0

O peration

The appropriate surgical procedure was
carried out by a variety of surgeons and
members of the resident staff. One patient
out of four required resection of bowel, and
the indications for these bowel resections
are given in Table IX. The types of anas
tomoses and stomata which were made
are indicated in Table X.
C omplications

The complications which occurred at
operation or postoperatively are shown in
Table XI. If the patient was discharged
and returned a few months later with
another obstruction, this was considered
as another case of small bowel obstruction,
rather than a complication, for purposes
TABLE X I.— P o s t o p e r a t iv e C o u r s e
1. Average stay in hospital 15.7 days
2. Complications.......................... 44 cases
Atelectasis and pneumonia.. . . 7
Pulmonary embolism.............
1
Broncho-pleural fistula
1
Coronary occlusion................. 3
Congestive heart failure......... 3
Cardiac arrest.........................
1
Cerebro-vascular accident.
1
Brain abscess.................
1
Acute psychosis....................... 1
Wound infection.....................
8
Wound hsematoma.................. 4
Severe postoperative ileus. . . . 4
Peritonitis................................
4
Pelvic abscess..........................
1
Electrolyte imbalance............. 3
Chickenpox..............................
1
3. Mortality...............................
8

34.3%
15.9
2.2
2.2
6.8
6.8
2.2
2.2
2.2
2.2
18.8
91
9.1
9.1
2.2
6.8
2.2
6 2%

TABLE X II.—I n t u s s u s c e p t io n
15 C a s e s (11.7%)

in

Average age............. 12.3 months
Youngest................. 9 days
Oldest.................
4 years
Males............
13
Females.................... 2 Ratio 6.5:1
Average time from admission to O.R.
X-ray findings:
JNo x-ray exam..
4
Flat plate with
diagnosis small
bowel obstr....... 5
Ba enema with
diag. intussusception........ 5
r lat plate only—
called normal.. . 1
Deaths..........
2
Resections........
1

C h il d r e n :

4.7 hours
16.6%
33 3
33.3
6.6
13.3
6.6

of this review. Pulmonary complications
and wound infections predominated (Table
XI). The majority of the complications
occurred in the older age group. There
were eight deaths—a mortality rate of 6.2%.
I ntussusception

in

C hildren

It was thought that a separate review of
intussusception in children would be of
interest (Table XII). More than 15 eases
of intussusception in children were seen
in the five year period under review, but
this study does not include those cases in
which a complete reduction was accom
plished by barium enema. There were two
deaths—a mortality rate of 13.3%.
Su m m ary

A series of 128 cases of mechanical small
bowel obstruction, operated upon, is re
viewed. Symptoms, physical findings, la
boratory data, and x-ray findings, as well
as the preoperative diagnoses, are corre
lated with the lesions found at operation.
Delay from the time of admission to the
time of operation may have increased the
number of cases requiring resection. The
long intestinal tube was used preoperatively
only 18 times. There was a mortality rate
of 6.2%, which is acceptable, considering
that 51 of these 128 patients were over 50
years of age. Finally, 15 cases of surgically
treated intussusception in children are re
viewed separately.
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Les auteurs analysent les faits cliniques de 128
patients atteints d'occlusion intestinale du grele
et operes k I’hopital Royal Alexandra d’Edmonton
durant la periode de 1953 a 1957 inclusivement.
Les adherences intestinales furent la cause dans
60% des cas, la hernie dans 15.6% et [’invagina
tion intestinale dans 11.7% . Si Ton considere
la frequence en rapport avec l’age, les adherences
se sont manifestoes le plus souvent dans le groupe
de 20 a 60 ans, l’invagination chez les sujets de
six jours a quatre ans et la hernie dans tous les
groupes d’age (sauf de 10 a 24 ans) avec un maxi
mum de frequence entre 50 et 70 ans. Bien que
le tableau clinique de l’obstruction du grele consiste en crampes abdominales, vomissements, cons
tipation et meteorisme, il est interessant de noter
que 28 des 128 cas, soit 22% ne presentaient pas
de vomissements, 42 ne montraient pas de disten
sion abdominale, et 6 avaient la diarrhee. Chez
37 patients on ne fit pas de radiographie parce
que le diagnostic semblait evident; chez huit des
91 autres cas la radiographie se montra inefficace
et chez la moitie d’entre eux ( quatre cas) la lesion
etait un volvulus. Dans 86% des cas le diagnostic
pre-operatoire fut confirme a 1’operation.
La preparation pre-operatoire consista en catheterisme gastro-intestinal dans 18 cas sur 128; tous
les patients regurent des solutes intraveineux en
abondance suivant leur besoin. On administra un
ou plusieurs antibiotiques a 96 malades. La recoupe
des statistiques revele qu’il s’ecoula un temps

moyen de 30.5 heures entre le debut des symptomes et l’admission a l’hopital, et de 40.5 heures
entre 1’admission et 1’intervention. Bien que les
auteurs n’exphquent pas si le delai a 1 hopital
releva du retard dans la decision operatoire ou de
la preparation adequate du malade, ils opinent
qu’un certain nombre de resections auraient pu
etre evitees si on etait intervenu plus tot. La
resection s’imposa dans 25% des patients; on
proceda a un abouchement du grele bout a bout
dans 81.6% des cas.
Des complications post-operatoires se manifesterent dans 3 4 % des cas et consisterent surtout
en complications pulmonaires (2 0 % ) et infections
de la plaie (1 8 .8 % ). II y eut 8 deces, soit un
taux de 6.2% .
Les auteurs concluent cette etude avec un rap
port sur 15 cas d’invagination intestinale survenue
chez des enfants. Le plus jeune etait age de neuf
jours et le plus vieux de quatre ans: le groupe etait
compose de 13 gargons et de deux filles. L ’intervalle
moyen entre l’admission et l’intervention fut de
4.7 heures. On pratiqua une resection chez un
patient. Deux malades moururent dans cette serie,
soit 13.3% .
En somme les auteurs nous rapportent leurs
observations sur une serie interessante de cas d’occlusion du grele; on en retient que la periode
entre le diagnostic et 1’operation devrait etre
abregee et qu’une intervention plus precoce permettrait d’obtenir des resultats encore plus satisfaisants.

TEXTBOOK OF SURGERY. Edited by Guy
Blackburn and Rex Lawrie. 1122 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson
Press, Toronto, 1958. $20.00.

BONE TUMOURS. Louis Lichtenstein. Veterans
Administration Center, Los Angeles. 402 pp.
Illust. 2nd ed. The C. V. Mosby Company, St.
Louis, 1959. $12.00.

This book has been written by Mr. Guy Blackbum and Mr. Rex Laurie with the assistance of
14 of their colleagues, all members of the staff
of G uys Hospital, London. While they have
called on others to write upon special subjects,
the book is strengthened by the fact that the
major portion has been written by the authors
themselves. It contains more than 1000 pages,
and yet one gains an impression of commendable
brevity; fewer words could not well have
been used. Because of this, it is frankly a text
book for the undergraduate. It is liberally and
clearly illustrated. There is a well balanced pre
sentation of the various fields of surgery, and
over-emphasis on a field or fields in which the
author has a particular interest has been avoided.
It has been written over a short period and can
claim to be really up-to-date as it leaves the
press. Paper and type are excellent.
This is a modem British textbook of surgery
which teachers may well recommend to students.

This is the second edition of this book. T he
general arrangement is identical to that of the
first edition, with but minor additions and altera
tions to the text. Several new illustrations have
been added; as in the first edition the quality of
reproduction is excellent.
New chapters have been added on clinical
management of bone lesions that may be tu
mours, benign osteoblastoma, tumours of peri
osteal origin, and tumours of joints, burs®, and
tendon sheaths. The appearance of these chapters
does not reflect new knowledge as much as the
author’s changing views on the classification of
bone tumours.
Apart from the author’s occasional literary
lapses (e.g. “this tumour predilects the bones of
the lower extremity”) the book is of high stand
ard and continues Dr. Lichtenstein’s reputation
as a world authority in the bone tumour field.
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NEW INSTRUMENTS FOR SYMPATHECTOMIES
A. CLIFFO RD ABBOTT, F.R .C .S.(E d in.), F.R.C.S.[C], F.A.C.S., W innipeg, Man.

F o r t h e p a s t 25 years, I have been
interested in developing a set of dissectors
and hooks suitable for all types of sympa
thectomies, especially those in the lumbar
and thoracic regions. It has been my experi
ence that the vast majority of instruments
manufactured heretofore have many de
fects. Many are too short, others are too
light to give the proper delicate sense of
touch, especially those with hollow handles.
Some are too cumbersome and incorrectly
designed for bloodless dissection. A properly
balanced dissector is hard to find.
In my opinion, proper weight with per
fect balance is essential for easy manipula
tion. The handles must be finely tooled to
prevent slipping, especially where a gentle
rolling of the instrument in the fingertips
is essential for meticulous and accurate
dissection. Fingertip control is a necessity.
The instrument must be of proper length to
reach the area of dissection with ease. The
shape, size, and angle of the tip of the
instrument are very important. It must be
fine enough to carry out a meticulous blood
less dissection. The various tips must be
so constructed as to make it possible to
approach an area of dissection from any
angle.
The instruments to be described were
originally designed for sympathetic surgery
only. We now use them for dissection of
the renal pedicle, pneumonectomy, vag
otomy, dissection of the biliary tree, and
vascular surgery.
The basic set consists of four dissectors
and four hooks. Each instrument consists
of two parts, a handle and a dissecting
or hook shaft. The instruments are of solid
chrome steel. The proximal portion, or
handle, is 5 inches (12.5 cm .) long, y4 inch
(0.6 cm.) in diameter, and finely tooled. The
distal portion of the handle is 1^/2 inches
(3.75 cm.) long, and gracefully tapered
down to the junction with the dissecting
tip or hook. Fig. 1 illustrates the various
dissecting tips and hooks. From top to
bottom:

1 and 2—Sharp and ball-pointed small
curved hooks.
3— Right-angled ball-pointed hook, mea
suring % of an inch (0.9) cm. in diameter.
4— Large curved hook.
u—Straight dissector—the actual dissecting
tip is % of an inch (1.5 cm .) in diameter.
6— Right-angled dissector — identical in
size but the dissecting tip has been turned
to a right angle.
7—
Dinner fork dissector. The dissecting
tip is set at an angle of 20 degrees and is
mildly convex. This instrument is very
useful when dissecting in a shallow depres
sion.
8—
Goose-neck dissector. This instrument
resembles a golf putter. The dissecting
tip is I/O inch long, set at an angle of 120
degrees to the shaft and mildly rotated on
itself. It is very useful when dissecting
around a ganglion or larger vessel, especi
ally the posterior part of the dissection in
a ductus arteriosus operation.
For thoracic sympathectomies, I have
used the bed of the eighth or ninth rib, or
preferably an intercostal incision between
the seventh and eighth, or eighth and ninth
rib. A long instrument is required to reach
the first and second lumbar ganglia and
fourth dorsal ganglion. To facilitate this
dissection, a second set of similar instru
ments has been made, 13 inches long. Each
component part has been increased 1 inch
in length; otherwise the instruments are
identical.
A ck n o w le d g m en t s

I would like to express my appreciation to Mr.
Albert Stewart for making all my original models.
Over die intervening years, these instruments have
been modified and refined. His suggestions have
been very helpful.
These instruments are now manufactured by
Down Bros, and Mayer and Phelps, Limited, 70
Grenville Street, Toronto, Ontario.
Department of Surgery,
University of Manitoba and St. Boniface Hospital.
The Abbott Clinic, Winnipeg, Manitoba.
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Fig. 1.—Illustrating four hooks and four dissectors described in the text. The weight in
these instruments has been so delicately distributed that they are constantly balanced in the
surgeon’s hand.

R esu m e
Presentation d’une serie de nouveaux instruments
developpes par l’auteur pour les sympathectomies:
crochets courbes pointus et mousses; crochet
pointu a angle droit; grand crochet courbe; dissecteur coude a angle droit; dissecteur type four-

chette; dissecteur type “cou d’oie”. Les usages de
ces divers instruments sont expliques; outre les
sympathectomies, ils peuvent etre utilises avec
commodite pour d’autres interventions (pedicule
renal, pneumonectomie, chirurgie sur l’arbre
biliaire, chirurgie vasculaire).
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INTRA-ATRIAL MYXOMA"
Review of Literature and Report of a Right Atrial Myxoma
Diagnosed Preoperatively and Successfully Treated
R. K. PADHI, M.B., B.S., H. G. KELLY, F.R.C.P., and R. B. LYNN, F.R.C.S.,
Kingston, Ont.

I n s p it e o f g r e a t advances in the field of
heart surgery, intracardiac tumours con
tinue to pose diagnostic problems. About
90 intracardiac myxomas have been re
ported in the Anglo-Saxon literature since
1951, but in only 16 of these was the diag
nosis made preoperatively. Twenty-seven
others were encountered accidentally dur
ing exploration for suspected mitral or
tricuspid stenosis.
The purpose of this paper is to review
briefly the subject of intracardiac myxomas
and report a case in which the diagnosis
was made preoperatively and the tumour
successfully removed under hypothermia.
Because of the difficulty in preoperative
diagnosis of these tumours, we feel that
individual case reports are warranted.
R e v ie w o f t h e L it e r a t u r e

Yater in 19311 reviewed the subject of
tumours of the heart and pericardium and
found about 75 myxomas in the literature.
He added two cases of his own. The next
review in the English literature was by
Prichard2 almost 20 years later. He reported
146 metastatic and four primary tumours
of the heart. Prichard found 126 intra
cardiac myxomas in the literature and
added two of his own. However, Mahaiur
in 1945 as quoted by Brewin'1 had estim
ated the total number of reported myxomas
as near 200. Intracardiac myxoma is the
commonest primary tumour and constitutes
over 50% of all primary intracardiac tu
mours. According to Prichard 75% of them
occur in the left atrium, the great majority
of them being attached to the intra-atrial
septum in the region of fossa ovalis. “Rarely
the tumour may arise on a valve and
only one has been reported in the left
ventricle”.52
"Department of Surgery—Cardio-Thoracic Unit,
Queen’s University, Kingston, Canada.

We have reviewed the available English
literature from the time of Prichard’s com
prehensive review reported in 1951. The
bulk of the intracardiac myxomas have
continued to be diagnosed on the post
mortem table.7’30 Out of a total of 90 cases
reported since 1951, only 13 were located
in the right atrium, and none has been re
ported in the ventricles. One report30 de
scribes a myxoma in the left atrium of a
newborn infant, and these tumours have
been reported in children aged three to
five years.31 The sexes were equally affected.
Forty-seven of the 90 myxomas were dis
covered at necropsy. In 16 the diagnosis
was made preoperatively and 27 others
were encountered accidentally during ex
ploration for suspected mitral or tricuspid
stenosis.
The first intracardiac myxoma to be diag
nosed during life was reported by Goldberg
et al,31 in 1952, but their patient died.
Bahnson and Newman in 195232 reported a
right atrial myxoma diagnosed preopera
tively by angiocardiography. In this patient,
the right atrium was opened during oneminute inflow occlusion but only a part of
the tumour was removed. Twenty-four days
later the patient died. Many unsuccessful
attempts have been made since.31’45
The first intracardiac myxoma, diagnosed
preoperatively and successfully and com
pletely removed, was reported by Crafoord.49 Crafoord’s patient had a left atrial
myxoma and the diagnosis was made by
angiocardiography. The tumour was re
moved on July 16, 1954, using cardio-pulmonary bypass. Bigelow50 is credited with
the second successful removal of a left
atrial myxoma under hypothermia. Up to
the time of writing 18 intra-atrial myxomas,
including the one in our own case, have
been successfully removed and reported in
the literature (Table I).
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T A B L E I .— S u c c e s s f u l R e m o v a l s o f I n t r a -A t r i a l M y x o m a s

Reference

Age and sex

Location

49
50

40-50
56

F
F

Left
Left

51

33

M

Left

52

57

F

Left

53
54

61
25

F
M

Right
Left

55

38

F

Left

56

45

F

Left

56

48

M

Right

57

52

F

Left

58
59
59
60
61
62

51
14
51
51
50
43

F
F
F
M
F
F

Left
Right
Left
Right
Right
Left

63

26

M

Right

46

M

Right

Present report

Diagnosis

Surgical adjunct, etc.

Angiocardiography Pump oxygenator, July 16, 1954.
During exploration Hypothermia, April, 1955.
for mitral stenosis.
During exploration Hypothermia.
for mitral stenosis.
During exploration Pump oxygenator.
for mitral stenosis.
Angiocardiography Pump oxygenator.
During exploration Hypothermia.
for mitral stenosis.
During exploration Hypothermia.
for mitral stenosis.
During exploration Pump oxygenator.
for mitral stenosis.
During exploration Pump oxygenator.
for tricuspid stenosis.
During exploration Hypothermia.
for mitral stenosis.
Angiocardiography Pump oxygenator.
Hypothermia.
Fluoroscopy
Angiocardiography Hypothermia.
Angiocardiography Pump oxygenator.
Angiocardiography Pump oxygenator.
During exploration Closed technique using double cardio
tomy.
for mitral stenosis.
Calcified tumour, Hypothermia.
preoperative
diagnosis.
Angiocardiography Hypothermia.

All except one, reported by Fatti,62 were
removed through an open cardiotomy using
either hypothermia or the extracorporeal
circulation.
A review of the clinical history of the
reported cases shows that definite diag
nostic criteria were common to all. Briefly,
an intracardiac tumour manifests itself by
virtue of its space-occupying nature, by its
faculty of obstructing or distorting a valve
orifice, or by embolization. One author17
reports three left atrial myxomas which
were fairly large and pedunculated. These
three patients, who died from other causes,
had no signs or symptoms referable to the
myxoma. This, however, is unusual. The
authors had occasion to see the necropsy of
a person who had died suddenly and inex
plicably four days after a straightforward
cholecystectomy. At necropsy, a large
pedunculated myxoma had passed through
the mitral valve and completely blocked
it. This patient had given no history refer
able to the heart. Brewird reports the case
of a man of 42 who while engaged in heavy
labour suddenly lost the power in both legs
and collapsed. Before this, the man had no
symptoms referable to the cardiovascular
system. At post-mortem, a myxoma from the

left atrium was found to have detached
itself from its pedicle and obstructed the
aortic bifurcation.
The above-mentioned cases, however, are
exceptions. The majority of patients with
intra-atrial myxomas present with intract
able congestive heart failure. Left atrial
myxomas mimic mitral stenosis so closely
that at times it is virtually impossible to
make a distinction. Absence of an opening
snap with the clinical picture of mitral
stenosis is said to be diagnostic where a
myxoma is suspected, but L efcoe48 reports
a case of left atrial myxoma in which an
opening snap was recorded by phonocardi
ography. Atrial myxomas produce em bolic
phenomena quite frequently and this has
been well documented. Low-grade inter
mittent fever occurs not infrequently and
subacute bacterial endocarditis may be
difficult to rule out.
In this clinical confusion there are, how 
ever, a few points which may raise the
clinician’s suspicion: (1 ) absence o f a his
tory of rheumatic disease; (2 ) history of
exaggeration of symptoms—dizziness, feel
ing of suffocation, and occasionally syncope
—on change of body posture; (3 ) alteration
in the character of murmurs with changes
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the tricuspid area; a changing diastolic murmur
in the tricuspid area was also present. The liver
was enlarged three fingers’ breadths below the
costal margin but not tender. The spleen was not
palpable. All peripheral pulses were present.
Physical examination was otherwise negative.
Investigations

Fig. 1

Postero-anterior radiograph of chest.

in p o stu re ; ( 4 ) p ro g ressiv e ca rd ia c fa ilu re
in sp ite o f m e d ic a l m an a g em en t; ( 5 ) dis
p ro p o rtio n a te size o f th e h e a rt com pared
w ith th e se v e rity o f th e sym ptom s; ( 6 )
low -grad e and in te rm itte n t fe v e r associated
w ith e m b o lic p h e n o m en a w ith p ersisten tly
n e g a tiv e b lo o d cu ltu res.

C ase R eport
Mr. J.C .S ., a farmer aged 4 6 , had been unable
to work for 18 months because of increasing
shortness of breath and weakness. He had been
admitted to hospital on three occasions during
this period. At the time of his second admission
he was in a marked state of depression and was
unable to climb a flight of stairs. For the past
six months he had noted numbness and crampy
pain in the extremities on mild exertion or upon
exposure to cold. A low-grade, intermittent fever
was noted at the previous and present admissions.
About six weeks before the present admission
he developed a choking sensation and dizziness
on lying on the right side.
He had enjoyed good health before the onset
if the present illness and there was no history
of rheumatic fever or heart disease.

Haemoglobin value 14.2 g. per 100 ml.,
hasmatocrit 4 7 * , total W .B .C . 19,300, E .S .R .
2 7 mm. in one hour; the differential count was
normal. Repeated blood cultures were negative.
All other laboratory investigations were negative.
The E .C .G . showed widespread repolarization
and the impression was of myocardial ischaemia
or myocarditis. X-ray examination of the chest
and fluoroscopy showed clear lung fields and a
normal sized heart (Fig. 1 ). At this stage of
investigation, tricuspid stenosis or a constricting
lesion involving the ventricles was considered.
Right heart catheterization showed the follow
ing pressures (in mm. H g ); P.C. (m ean) 7;
M.P.A. 24/ 12; R.V. 20/4; R.A. 18/8. Right
heart catheterization was followed by angio
cardiography which revealed a large filling defect
occupying the right atrium (Fig. 2 ).
A diagnosis of right atrial myxoma was made
preoperatively. On February 9, 1959, the patient
was cooled to 2 9 .8 ° C. by immersion in ice
water. The chest was entered through a median
sternotomy. The superior and inferior venae
cavas were taped and the right atrium was then
explored through the appendage. The presence
of a large and firm tumour occupying almost the
entire right atrium was confirmed. The incision
in the appendage was closed. After occluding the

Physical Examination
He was well built and well nourished with a
sallow complexion. There was no dyspncea at
rest, or cyanosis or clubbing. The neck veins
were full. Heart rate was 9 0 and blood pressure
120/95 mm. Hg. The heart was not clinically
enlarged. A soft systolic murmur was heard in

Fig. 2 •—Lateral view of angiocardiogram.
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venae cavse, the right atrium was widely opened.
The tumour was attached to the auricular wall
in between the openings of the inferior vena
cava and the coronary sinus. The pedicle was
short and about one cm. in diameter. The tumour
was completely removed by cutting the pedicle
flush with the atrial wall. The period of inflow
occlusion was 4.8 minutes and during the entire
operative period the heart showed no signs of
strain or arrhythmia.
The postoperative course was uneventful and
the patient was discharged on the 12th post
operative day relieved of all symptoms. H e was
seen one month after discharge and was back at
work.

Pathology
The tumour weighed 100 grams, was eggshaped and measured 9 cm. in length and 5 cm.
in thickness. The surface was smooth, Ann, and
yellow at one end and pinkish at the other. On
section, the tumour was composed of dark red
and light pink material. The histological appear
ance was compatible with myxoma of the heart
(Figs. 3 and 4 ) .
D is c u s s io n

Right atrial myxomas are usually mis
taken for tricuspid stenosis but the rarity
of the latter lesion as an isolated finding
should always arouse suspicion. In the
present case the history of changing signs
and symptoms led to cardiac catheterization
and angiocardiography which established
the diagnosis beyond any shadow of doubt.
The use of hypothermia and pump oxy
genators in open-heart surgery has simpli
fied the surgical treatment in intracardiac
tumours. Removal of an intracavitary

Fig. 3.—Gross appearance of myxoma removed.

myxoma or any other pedunculated tu
mour presents little problem. However,
their diagnosis still baffles the clinician.
Gerbode wrote “the diagnosis of left atrial
myxoma depends primarily on a high index
of suspicion.” All too often in the past the
diagnosis of an intracardiac myxoma has
been made on the autopsy table. With in
creasing awareness of these tumours and
widespread application of valvular surgery,
myxomas are being diagnosed preoperatively more frequently. The left atrial tu
mours mimic mitral stenosis so closely that
a large proportion of these will continue
to be diagnosed at the time of exploration
for suspected mitral stenosis.
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Since Goldberg’s report in 1951, angio
cardiography has become a standard diag
nostic tool. Calcification of the intra-atrial
myxoma is extremely rare although two
calcified benign pedunculated intra-atrial
tumours42’ 63 have been reported. Preopera
tive diagnosis in these cases becomes
relatively simple.
Various ingenious methods have been
employed in removing intra-atrial tumours.
The closed techniques have rarely suc
ceeded except in one case reported by
Fatti.02 Since the introduction of openheart surgery there is no need for risky
closed techniques. All intracardiac tumours
should be removed under direct vision. The
choice between hypothermia and cardio
pulmonary bypass, as a surgical adjunct
to open-heart surgery, is a matter of indi
vidual preference. It is our feeling that right
atrial tumours can be easily removed under
hypothermia during a brief inflow occlusion
lasting four to six minutes. In dealing with
a large right atrial tumour, the risk of
breaking the tumour during cannulation
of the inferior vena cava is eliminated by
hypothermia. Simple exploration alone has
resulted in massive fatal embolization.40-42- 45
In dealing with left atrial myxomas it would
be preferable to use the pump-oxygenator
and elective cardiac arrest.
TA BLE II.
Total number of cases reported since 1 9 5 1 . . . .
Post-mortem diagnosis.......................... 47
Ante-mortem diagnosis.........................
43
Diagnosed at exploration. . . 27
Preoperative diagnosis..........
16
No definitive
treatment............
4
Unsuccessful removal. 21
Successful removal. , , 18— 7 from right,
atrium
11 from left
atrium

90

Sum m ary

A case of right atrial myxoma diagnosed
preoperatively and removed successfully
under hypothermia is reported.
The available English literature since
Prichard s review in 1951 is reviewed
(Table II).
Eighteen intra-atrial myxomas, including
the present case, have been successfully
removed. Only nine of these were diag
nosed preoperatively.
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A ddendum

Since this paper was written Cooley, D. et al.
( A.M.A. Arch. Surg., 78: 410, 1959) have reported
two further successful removals.
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R esume
Environ 90 myxomes intra-cardiaques ont ete
rapportes par les auteurs de langue anglaise depuis
1951, mais on n’a pose un diagnostic pre-operatoire
que dans 16 de ces eas. Vingt-sept autres furent
trouves accidentellement lors d’une exploration
cardiaque. Au cours d’un rappel des principaux
travaux sur ce sujet les auteurs de cet article font
remarquer que des 90 cas cites plus haut seulement
13 de ces tumeurs etaient situees dans l’oreillette
droite et aucune ne provenait des ventricules. C’est
a Crafoord que revient l’honneur d’avoir fait
1’exerese complete d’un myxome intra-cardiaque
avec diagnostic pre operatoire. Le diagnostic avait
ete pose grace a l’angiocardiographie et l’intervention fut pratiquee a l’aide d’une derivation cardiopulmonaire (16 juillet 1954). Bigelow serait le
second a avoir reussi cette operation et il eut
recours a l’hypothermie.
Une tumeur intra-cardiaque pent manifester sa
presence par sa masse meme, par son effet sur
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l’orifice valvulaire ou par embole. La majorite
des malades porteurs de myxomes dans une oreillette presentent des symptomes de defaillance
cardiaque refraetaire a tout traitement. Lorsque
la tumeur est situee du cote gauche le tableau
elinique ressemble a s’y meprendre a celui de la
stenose mitrale.
Les auteurs rapportent le cas d’un fennier de
46 ans qui accusait de la dyspnee et de la faiblesse
depuis 18 mois. En depit d’un coeur de dimensions
normales l’angiocardiographie montra une masse
dans 1’oreillette droite. On posa un diagnostic de
myxome. Le 9 fevrier 1959 grace a l’hibemation le
malade fut opere et Ton retira une tumeur de 100
grammes mesurant 9 cm. sur 5 cm. Les auteurs
recommandent l’intervention a coeur ouvert pour la
resection de ces tumeurs. Les tumeurs de 1’oreillette droite peuvent etre enlevees facilement sous
hypothermie permettant une interruption de la
circulation pendant quatre a six minutes. II serait
preferable d’avoir recours a une pompe oxygenatrice dans les cas de tumeur de l’oreillette gauche.

LES STRUCTURES INFRAMICROSCOPIQUES
NORMALES ET PATHOLOGIQUES DES
CELLULES ET DES TISSUS. A. Policard et
C. A. Baud. 476 pp. Illust. Masson & Cie, Paris,
1958. 5.200 fr.
Les histologistes du siecle dernier, faisant un
travail remarquable avec ce que nous considererions aujourd’hui comme des “moyens de for
tune”, decrivaient dans le protoplasme des
structures alveolaires ou reticulaires ou fibrillaires.
Assez rapidement cependant, on dut reconnaitre
que tout cela n’etait qu’artefacts de fixation et
1’on considera le cytoplasme comme “optiquement vide”, c’est a dire comme forme d’une
substance colloldale sans structure. Puis, des con
siderations diverses, notamment cytochimiques,
firent soupgouner dans ce gel une organisation,
un compartimentement, un squelette. Effectivement, et c’est ce que la microscopie electronique
a revele, il existe, au dela du pouvoir de resolu
tion du microscope optique “quelque chose”.
Ce quelque chose est fondamentalement tin
ensemble d’arrangements complexes de molecules
de failles extremement variables, donnant naissance a des structures diverses, mais definissables
sinon toutes definies. C’est ce que Ton designe
par le terme de structure ultramicroscopique ou
encore infrastructure.
Le but du livre des Professeurs Policard et
Baud est de resumer et de condenser sous une
forme commode l’ensemble des decouvertes faites
grace a la microscopie electronique depuis les
trente dernieres annees. CEuvre hardie a 1’heure
actuelle, car, sans aucun doute, beaucoup des
resultats et des solutions proposes devront etre
revises dans l’avenir. CEuvre enorme quant au
travail de recherche personnelle et au travail de
compilation que cette publication represente.
Cet ouvrage, dans l’intention des auteurs,

s’adresse ii des non specialistes; dans ce cas il
faut regretter que seulement dix pages aient ete
consacrees a l’expose des methodes utilisees: pour
le profane, ce chapitre est a la fois trop long et
trop court et a tout prendre, de comprehension
difficile. Il est egalement regrettable que peu ou
meme rien ne soit dit des methodes “de recoupernent”, telles la microscopie en contraste de phase,
la microscopie interferentielle, la microspectrophotometrie et autres. Le lectern- peu informe
risque d’etre amene a conclure qu’une barriere
infranchissable est baissee entie la microscopie
optique et la microscopie electronique. Or, precisement, un avenir des plus prometteurs est
celui des methodes permettant de faire le pont
entre les deux.
La deuxieme partie, consacree a la cellule, et
la troisieme, qui constitue un veritable traite
d’histologie generale et speciale a 1’echelle elec
tronique, sont dans l’ensemble bi6n congues.
Mais—est-ce par souci d’economie?—pourquoi
les auteurs ont-ils prefere transcrire la grande
majorite des microphotographies electroniques
publiees ici en des schemas au trait, au lieu d’en
donner des reproductions fideles? Tout cela parle
peu a l’imagination.
La bibliographic donnee en fin de chaque
chapitre est volontairement sommaire. Il est
regrettable que les references de litterature
n’apparaissent pas dans le texte: ceci aurait
grandement facilite la tache du lecteur curieux
d’en savoir plus sur tel ou tel point en particulier.
En conclusion, cet ouvrage constitue une excellente “mise a jour” de ces questions. C’est un
resume et un aide-memoire commode pour le
chercheur. Nous doutons cependant qu’il soit
susceptible d’interesser beaucoup le medecin non
engage dans la recherche.
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DUPUYTREN'S CONTRACTURE:
HEREDITY AS AN ETIOLOGICAL FACTOR
STUART D. GORDON, Toronto

A lthough it is now more than a century
cf* - r •?
and a quarter since Dupuytren described
■?
the lesion which bears his name, we are
still very much in the dark as to its etiology.
One factor that has received fairly general r ~ r
T
I
support is heredity.2,5-8 The exact part ? ? 7 d i
(j) ? ?
$ <f o ' ?
played by heredity as an etiological factor
J
is not yet fully known. The shifting popu
lation of a country like Canada makes the
obtaining of accurate genealogical histories
1
1,1, l/ L I I "I I
j
i' i ' o' c / j j
very difficult, and often impossible, as Corlette3 has noted for Australia. Thus, when
one comes across a well documented family
history indicating the presence and absence
III I T
of the disease through five generations, it
rn
i 1
O ' ? ? ' ?
would seem worth publishing.
While heredity does appear to play a
role in the natural history of the disease,
there is no agreement whether the factor
TTCT
concerned is a dominant or recessive one.
a
Conway has suggested that the disease
¥
may be sex-linked since, in his opinion,
Fig. 1.—Five generations are shown. Open circles in
it occurs more frequently in men than in dicate individuals free of disease, solid circles those
women. Since my observations3 have led known to have had Dupuytren’s contracture. Where
me to believe that the incidence of the nothing could be found out as to the presence or absence
disease is equal in the sexes it is, in my of the lesion, the individual is represented by a question
mark.
opinion, not sex-linked.
Fig. 1 illustrates the occurrence of Dupuy
3. C o r l e t t e , C. E.: Dupuytren’s contracture,
tren’s contracture through five generations.
M. J. Australia, 2: 177, 1944.
Two of the family on whom I have oper
4. G ordon , S.: Dupuytren’s contracture: the
ated, a brother and sister, indicated by the
significance of various factors in its etiology,
Ann. Surg., 140: 683, 1954.
encircled solid circles, have had the disease
5. M a n so n , J. S.: Heredity and Dupuytren’s con
in both hands and both feet. Their maternal
traction, Brit. M. J., 2: 11, 1931.
great grandfather had the disease in both
6. M c I n d oe , A. and B e a r e , R. L .: The su rg ical
hands, and for years before his death could
management of Dupuytren’s contracture,
not open his hands. Their two maternal
Am. J. Surg., 95: 197, 1958.
7. M o o rh ea d , J. J.: Dupuytren’s contracture:
uncles who had the disease died at 85. One
review of disputed etiology, N ew York M. J..
maternal uncle is alive, aged 83, without
56: 3686, 1956.
evidence of the lesion. The two paternal
8. K e e n , W. W .: The etiology and pathology of
uncles had the disease in both hands. They
Dupuytren’s contracture of the fingers,
Philadelphia M. Times, 12: 370, 1882.
have two nephews and six nieces in their
twenties who have not shown any evidence
Resu m e
of Dupuytren’s contracture.

cf-r-2
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Le role des facteurs hereditaires dans l’etiologie de la contracture de Dupuytren a deja ete
aborde par plusieurs. L’auteur presente ici, sous
forme d’un tableau, l’histoire genealogique d’une
famille suivie pendant cinq generations, ou de
nombreuses personnes ont ete atteintes de l’affection.
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RETRO PERITO N EA L LIPOMA CAUSING RENAL D ISPLACEM ENT0
R. G. WINRAM, M .D.f and J. N. VVARD-McQUAID, M.S., F.R .C .S.,t Mansfield, Eng.
R e t r o p e r it o n e a l t u m o u r s have intrigued
physicians since the days of Morgagni1 in
the 17th century. This is partly because of
the enormous size they may attain and also
because of the extreme displacement of
neighbouring viscera which they so fre
quently cause.
Herdman2 classes primary retroperitoneal
tumours in three groups—simple cysts, tu
mours of adrenogenito-urinary origin, and
tumours arising from connective tissue. This
last and largest group consists mainly of
lipomata. One of these, an enormous tumour
of 275 lb. at the time of the patient’s death,
was described by Delameter3 of Cleveland
100 years ago.

W e are now reporting the successful re
moval of a considerably smaller, but still
large, retroperitoneal lipoma, which had
displaced the left kidney so that it lay
beside its fellow on the right.
C a se R e p o r t
G .W .T ., a white man aged 60, was first seen
at the Mansfield General Hospital in July 1956.
He complained of increasing abdominal enlarge
ment for the last 10 years, swelling of the legs
and breathlessness for two years, and swelling
of the scrotum for the past year. He had been
treated for “heart trouble” with diuretics and
digitalis during the previous few months.
On clinical examination there was no abnor
mality of the cardiovascular system except a
raised blood pressure of 180/ 105 mm. Hg. A
large mass filled most of the abdomen. This was
mainly on the left side and was dull on percus
sion. There was no shifting dullness. An attempt
at paracentesis was made and failed.
An intravenous urogram (F ig . 1 ) showed
two normally functioning kidneys on the right
side. The left kidney was rotated and lay in
front of and slightly below the right kidney. A
barium enema examination (F ig . 2) was reported
on by Dr. E . J. S. Townsend as showing dis
placement of the descending and pelvic colon
to the right.
“From the Mansfield Group of Hospitals, Mans
field, Notts., England.
tSurgieal Registrar, Mansfield Group of Hospitals.
^Consultant General Surgeon, Mansfield Group of
Hospitals.

Fig. 1.—Intravenous urogram showing displace
ment of left kidney to the right.
A diagnosis of retroperitoneal tumour was
made but the patient did not agree to operation
until the following year.
Operation was finally carried out in June 1957,
under general anaesthesia given by Dr. H. A.
Buck. A left transverse subcostal muscle-cutting
incision was made. A very large lobulated retro
peritoneal lipoma was separated easily from the
peritoneum, left kidney and ureter, and was
found to extend into the left inguinal canal.
The mass was excised and the kidney and ureter
then fell back to their normal position. No special
fixation was employed. The hernia was repaired
and the hydrocele sac excised. The tumour
weighed 21 lb. and Dr. A. B. Hill reported that
it was a benign lipoma.
Convalescence was delayed by a microcytic
anaemia and urinary retention with infection.
Both responded to simple conservative measures.
The patient was seen a year later when he
was well and had returned to his employment.
There was no evidence of recurrence. An intra
venous urogram (Fig. 3 ) showed normally func
tioning kidneys in their usual position.
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D iscussion

A retroperitoneal tumour causes no spe
cific symptoms, and the clinical signs and
symptoms depend on the abdominal en
largement and the characteristic renal and
sometimes colonic displacement, which
were all features in our case.
Schulte and Emmett4 found associated
extreme renal displacement in 72.5% of
these tumours. Greene5 described three
patients, all with considerable renal dis
placement. Abdominal pain may occasion
ally occur and is due to either haemorrhage
into or degeneration of the tumour.
The abdominal enlargement and common
oedema of the legs due to impaired venous
return suggests cardiac failure with ascites.
This may be excluded by negative para
centesis.

Fig. 3.—Normal postoperative urogram.

There is considerable variation in the
incidence of malignancy reported in differ
ent series. Thus Herdman2 found one malig
nant tumour (a liposarcoma) among 14
primary retroperitoneal tumours in Oxford.
Von Wahlendorf6 found that 14% of 168
cases reported in the literature were malig
nant. De W eerd and Dockerty7 found that
no less than 28 out of 43 cases were malig
nant; these patients were seen at the Mayo
Clinic between 1910 and 1946.
Retroperitoneal lipomata are usually well
encapsulated but often have long finger-like
projections, as in our case, where part of
the tumour passes through the inguinal
canal into the scrotum. Complete removal
may be difficult and recurrence is not un
common. This may be due to incomplete
removal or sometimes to liposarcoma de
generation in a remnant of the tumour. Cer
tainly the lipomata are not as innocuous
as those that occur in the subcutaneous
tissues and the prognosis must b e guarded.
After removal of the tumour the displaced
kidney does not require special fixation and
functions well.
Su m m ary

Fig. 2.—Barium enema examination showing dis
placement of descending and pelvic colon to the
right.

The successful removal of a benign retro
peritoneal lipoma weighing 21 lb. is de
scribed. The left kidney was completely
displaced to the right side. After operation
the kidney was normal in position and
function.

Ac k n o w led g m en t

W e are indebted to Dr. E . J. S. Townsend for
the radiographs and Dr. A. B. Hill for the pathol
ogy reports.
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BOOK

REVIEWS

(See also vages 411 and 420)
BRITISH SURGICAL PRA CTICE: SURGICAL
PROGRESS, 1958. Edited by Sir Ernest Rock
Carling and Sir James Paterson Ross. 442 pp.
Illust. Butterworth & Co. Ltd., London and
Toronto, 1958. $10.50.

“This is the eighth of an annual series of supple
ments to British Surgical Practice. By this means
the eight volumes of the main work are kept up
to date in the ever increasing field of surgical
knowledge, by original articles, surveys and
abstracts”.
By means of the noter-up section, the reader
of the main volume, to which he must first refer
regarding a given subject, is able to gain a com
prehensive and up-to-date picture. However, this
book may be used separately because of the
alphabetical arrangement of subjects to secure
the latest information on any listed subject.
Some 25 additional new titles appearing in
the 1958 volume are necessitated by recent sur
gical advances, so that it truly merits the title
of a progress volume.
Subjects which have not hitherto appeared in
preceding volumes are the following; collagen
diseases; operative cholangiography; the carpal
tunnel syndrome; the use of the ileum in urology;
and pre-clinical carcinoma of the cervix.
Other items brought up to date are blood
transfusions; fluid and electrolyte balance;
Crohn’s disease; ileostomy for ulcerative colitis;
surgery of the oesophagus; septal defects in the

R esu m e
Les auteurs rapportent ici le cas d’un homme
de 60 ans qui presentait depuis deux ans une
tumefaction abdominale avec enflure des jambes
et du scrotum. A l’examen du systeme cardiovasculaire tout etait normal sauf une T.A. a
180/105. Une masse, matte a la percussion, tendait
a envahir tout le cote gauche de l’abdomen. Une
urographie intraveineuse permit de voir que le
rein gauche etait tourne sur son axe, place en
avant et en dessous du rein droit; de plus le lave
ment baryte montra un deplacement du colon
descendant vers la droite. On posa le diagnostic de
tumeur retroperitoneale et une exploration fut
ulterieurement pratiquee: on trouva un enomie
lipome retroperitoneal lobule, facile a dissequer,
qui fut enleve en totalite. La tumeur pesait 21
lb. (9 .5 k g.). A l’heure actuelle le patient est en
excellente sante.
Apres un bref apergu de la litterature, les
auteurs insistent sur les deux points suivants: ces
tumeurs, qui sont frequemment tres volumineuses
sont faciles a extiiiper, mais du fait de leurs lobu
lations et de leurs digitations, il est touj'ours pos
sible d’en oublier un fragment qui sera a 1’origine
d’une recidive; d’autre part, les organes deplaces
par la tumeur se remettent en position correcte
d’eux memes et aucune fixation chirurgicale n’est
necessaire.

heart; surgical induction of labour; management
of acute head injuries; surgery of glaucoma;
surgery of the spinal cord; cervical rib.
The remainder of the book contains excellent
surveys of recent developments in surgery of
the stomach and duodenum, in pulmonary sur
gery and in surgery of the central nervous
system.
On the whole this 1 9 5 8 Progress Volume can
be considered a valuable edition to the forward
looking surgeon’s library.
VASCULAR SURGERY. Geza de Takats, Presbyterian-St. Luke’s Medical Center and Research
and Educational Hospitals, Chicago, Illinois. 726
pp. Illust. W . B. Saunders Company. Phila
delphia and London, 1959. $17.50.

Geza de Takats has produced an excellent mono
graph dealing in detail with the problems of
arteries and veins. He has wisely excluded the
heart from his discussion and has made this book
an authoritative modem reference book on vascu
lar lesions.
It is quite apparent that a tremendous amount
of reading and personal research have formed
the foundation for this book. In a subject which
is so young and to wliich new discoveries are
coming almost weekly, he has imparted this
information apparently up to date of publication.
His physiological and patho-physiological de
scriptions are vivid and very helpful. Some of his
diagrams are brilliant. His methodical descrip
tions of the lesions are followed by brief yet com
plete reports on treatment.
(Continued on page 428)
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CANADIAN JOURNAL OF SURGERY
All communications concerning this Journal
should be marked “Canadian Journal of
Surgery” and addressed to the Editor, C.M.A.
Publications, at C.M.A. House, 150 St. George
St., Toronto 5.
The Journal is published quarterly. Subscrip
tion is $10 per year. (It would be greatly appre
ciated if subscribers would please add bank
exchange to their cheques.)

INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts of original articles, case re
ports, and other contributions should be
forwarded with a covering letter request
ing consideration for publication in the
Canadian Journal of Surgery. Acceptance
is subject to the understanding that they
are submitted solely to this Journal, and
will not be reprinted without the consent
of the author and the publishers. Accept
ance or rejection of contributions will be
determined by the Editorial Board. As
space is available, a limited number of
case reports will be published. Articles
should be typed on one side only of un
ruled paper, double-spaced, and with wide
margins. Carbon copies cannot be accepted.
The author should always retain a carbon
copy of material submitted. Every article
should contain a summary of the con
tents. The Concise Oxford Dictionary will
be followed for spelling. Dorland’s Ameri
can Medical Dictionary will be followed
for scientific terminology. The Editorial
Board reserves the right to make the usual
editorial changes in manuscripts, includ
ing such changes as are necessary to en
sure correctness of grammar and spelling,
clarification of obscurities or conformity
with the style of the Canadian Journal of
Surgery. In no case will major changes be
made without prior consultation with the
author. Authors will receive galley proofs
of articles before publication, and are asked
to confine alterations of such proofs to a
minimum.
Reprints
Reprints may be ordered on a form which
will be supplied with galley proofs. It is
important to order these before publication
of the article, otherwise an extra charge
for additional type-setting will be made.

References
References should be referred to by
numerals in the text and should be set
out in accordance with the Cumulative
Index Medicus abbreviation of journal
name and general style. They should in
clude in order: the author’s name and
initials in capitals; title of the article;
abbreviated journal name; volume number,
page number and year. References to
books should include in order: author’s
name; title of book; title of publishing
house; city of publication; number of edi
tion (e.g., 2nd ed.); year of publication.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not the originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
Language
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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BOOK REVIEW S
(Continued from pag e 424)
The only disappointment is his small manual
of operative descriptions with diagrams. Appear
ing at the end of the book, almost as though it
were an afterthought, it is incomplete and cannot
replace a proper atlas of surgical procedures on
this subject in which techniques and materials
are new. It might better have been omitted.
D e Takats has been a giant among vascular
surgeons. It is, therefore, only fitting that such a
magnificent volume should come from him. This
will be a standard book of reference on the sub
ject if frequent new editions keep up with this
fast-moving specialty.
A PRACTICE OF THORACIC SURGERY. A. L.
d Abreu. 619 pp. Illust. 2nd ed. Edward Arnold
(Publishers) Ltd., London; The Macmillan Com
pany of Canada Limited, Toronto, 1958. $17.00.
It is five years since the first edition of this book
and this second edition demonstrates the definite
changes that have taken place in the realm of
thoracic surgery. The author covers the funda
mental parts of the book in his usual satisfactory
manner and there is relatively little change in
the first two parts.
In Part Three on pulmonary tuberculosis there
is a little less to be said, as the treatment of
pulmonary tuberculosis is being relatively well
standardized and on the whole the disease is
much nearer to being controlled.
T h e great change in the book, of course, is in
the surgery of the heart and great vessels and
the author covers very satisfactorily the field of
cardiac surgery. H e limits his discussion to the
procedures that are moderately well established
and recognized at the present time, and discusses
quite fully the new methods of investigation.
Certainly, with the rapid strides being made in
cardiac surgery, a new edition was indicated and
the author has maintained the high quality of
the first edition.
M O D E R N T R E N D S IN S U R G I C A L
MATERIALS. Edited by Leon Gillis. 266 pp.
Illust. Butterworth and Co. Ltd., London and
Toronto, 1958. $14.50.
“As the physician must know the chemistry, the
available forms, the reactions of and the reactions
to a new drug before giving it to his patients, so
must the surgeon know all about the materials
he proposes to bury in his patients”. This is the
tenor of this remarkable book. It puts under one
cover a discussion of all the materials used by
surgeons. This includes metals, plastics, suture
material, newer anaesthetic gases, plaster of paris,
haemostatic agents, glove powders and others.
There are chapters separately dealing with the
problems peculiar to certain surgical specialties,
such as abdominal surgery, neurosurgery, dental
surgery, tendon repairs, thoracic surgery, vascu
lar surgery and head and neck surgery. There
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are also sections dealing with the preservation of
various tissues used in homografting, newer
devices in anaesthesia and materials used for
making various facial and limb prostheses. There
is a final chapter on sterilization methods.
This book contains a wealth of facts and is
enthusiastically recommended to the surgical
scientist and craftsman who appreciates the need
for knowing the virtues and limitations of the
materials with which he works daily. The idea of
gathering all this information under one cover
is one for which the eidtor and publishers deserve
much thanks.
UROLOGY IN OUTLINE. T. L. Chapman, Vic
toria Infirmary, Glasgow, Scotland. 176 pp.
Illust. E. & S. Livingstone Ltd., Edinburgh and
London; The Macmillan Company of Canada
Limited, Toronto, 1959. $4.70.
Medical literature has of late been enriched by
a number of “basic urology” books, which en
deavour to simplify the specialty of urology for
the general medical practitioner and medical
student.
Mr. Chapman’s effort is unique, in that its
presentation is mainly pictorial— in fact, almost
cartoon-like, with a minimum of reading material.
One has the impression that the entire subject is
over-simplified. He is inconsistent, in that many
technically difficult surgical procedures, e.g., the
pull-through operation for urethral stricture, are
presented in picture form without printed ex
planation. This renders the procedure difficult
or impossible for the novice reader to understand,
and really has no place in an outline.
The author approaches carcinoma of the pros
tate in a pessimistic manner. He refers to the
difference in attitude in American and British
clinics towards radical treatment. More emphasis
is placed on the palliative treatment of advanced
carcinoma than on early recognition and extirpa
tion.
The usual subjects are covered as adequately
as the method allows, considering that the book
is an outline only. It can be recommended mainly
for its ease of reading— little text, and many
illustrations.
CLINICAL OBSTETRICS AND GYNECOLOGY.
Vol. 1, No. 4. Symposium on Operative Ob
stetrics. Edited by J. Robert Willson. Symposium
on Genital Cancer. Edited by Daniel G. Morton.
Pages 857 to 1138. Illust. Paul B. Hoeber, Inc.,
Medical Book Department of Harper & Brothers,
New York, 1958. $18.00 per volume.
The fourth number issued in December 1958
completes Volume I of the quarterly publication,
Clinical O bstetrics an d G yn ecology. The editors,
contributors and publisher are to be congratu
lated upon the quality of this first vear’s com
pilation.
The D ecember number contains comprehen
sive symposia on two important aspects of this
(Continued on page 430)
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To know
intravenous anesthesia
is to know
Pentothal
More than any other intravenous
anesthetic in the world, Pentothal
affords the modern practitioner
the security of exhaustive trial
and documented experience.
As with any potent agent,
good results demand skill
and knowledge on the part
of the person using it.

That is why Pentothal’s
unparalleled clinical background
is of such importance. The
techniques of management—the
rapid, smooth induction, the pleasant,
uncomplicated recovery pattern, the
remarkable record of safety—all these
have been detailed in more than 3000
published world reports, on nearly every
known surgical procedure. To know
intravenous anesthesia is to know
Pentothal—agent of choice the
world over.
ABBOTT LABORATORIES LIMITED . MONTREAL

PENTOTHAL

Sodium

(Thiopental Sodium for Injection, Abbott)
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field, namely, operative obstetrics and genital
cancer. In keeping with most current thinking,
the contributors to “operative obstetrics” have
presented a conservative and rational philosophy.
Despite the need for brevity, descriptions of
techniques and methods of management contain
sufficient detail to be valuable. In addition to
discussion of the mandatory topics such as breech
delivery, forceps, Csesarean section, etc., two
sections of particular interest cover the manage
ment of dystocia due to the large or abnormal
fetus and also the operations to preserve preg
nancy.
Genital cancer has become such an extensive
subspecialty of gynaecology that it is manifestly
impossible to include, in such a brief presenta
tion, more than a superficial view of the overall
problem. However, while a few of the essayist'
have dealt with specific techniques, the majority
have succeeded in fulfilling adequately wnat is
probably a more important role for this type of
publication; namely, they have conveyed to those
readers who are not managing cases of genital
cancer every day a broad view of currently
available and acceptable diagnostic and thera
peutic approaches to these diseases.

TH E
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E L E C T R O L Y T E CHANGES IN SURGERY. Kath
leen E . Roberts, Parker Vanamee and J. William
Popped. 113 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto,
1958. $5.00.

Several books dealing with electrolyte changes in
surgery have appeared recently, but this one
adheres only to those problems occurring in the
postoperative period and therefore is particularly
attractive to the surgeon who is interested only in
this practical aspect of the problem.
The authors assume that the reader has some
basic knowledge of biochemistry, but this should
not frighten away the surgeon who is shy of
chemical knowledge. Indeed so clear and didactic
is the presentation that a bare minimum of scien
tific information suffices.
The treatment suggested is of a practical
nature so that this text can be used as a manual
in the treatment of the various disturbances. The
book carries the lesson that the diagnosis and
treatment of an electrolyte abnormality is not
an end unto itself but forms the foundation upon
which the diagnosis of the etiological disorder is
built, and offers support to the sick patient while
definitive treatment is undertaken.

TISSU E'FRIEHDL T SUTURE

SUPRAMID

EXTRA

World’s only polyfilament synthetic surgical suture neither twisted nor braided!
N ew in C on stru ctio n : Several strands enclosed within a smooth cover
form a m icroscopically perfectly smooth surface. No stitch irritation, no
growth of tissues into the suture.
N ew in stre n g th : The construction provides great pliability and extra
ordinary strength.
N ew in T issu e To le ra n ce : Non-absorbable, but due to protein-like chemical
structure it heals in the tissues perfectly with no irritation.
N ew in p a c k a g e form s:

Supram id E xtra non-sterile in unique plastic containers in balls of 164 feet.
Neither container nor suture affected by repeated autoclaving.
Supram id E xtra sterile in modern hermetically sealed envelopes with
rTcSDd t° n rU? ‘ ')r? ° f ca,r b°n steel needle. No glass in OR. 12 envelopes in a plastic snap-catch box.
U .o .r . o iz es : 6—0 through 8 (natural color and dark blue).
COMMENTS O F A M ERICA N SURGEON S:
. . . high tensile strength and minimal tissue reaction.” ; “ . . . easy
to handle . . . preferable to silk, cotton, and synthetics” ; “ . . . we have yet to find that it acts as an irritant
• • • *r°m professional observation ;t ;s nil.” ; "W e have used principally the “ 0000” type of suture and
find th at it 13 practically as strong as “ 00” silk, and still has the small calibre so that it can be used in
place of 00 silk.
INFORMATIVE FOLDER GLADLY FURNISHED ON REQUEST— ORDER FROM YOUR SUPPLIER, OR DIRECTLY FROM
S o le Im p o rte r fo r U .S .A ., Canada, M e x ic o , C e n tra l an d South A m e ric a

DR. S. J A C K S O N
4 713 C olorado A v e ., N .W ., W ashington 11, D .C ., U .S .A .
*U.S. Trade Mark Applied for.

Canadian Trade Mark Applied for.

6 0 Eastern A v e n u e, Brampton, O ntario, C a n a d a

TUMORS OF THE LUNGS AND MEDIAS
TINUM. B. M. Fried, Montefiore Hospital, New
York, N.Y. 467 pp. Illust. Lea & Febiger,
Philadelphia; The Macmillan Company of
Canada Limited, Toronto, 1958. $13.50.
This volume on tumours of the lungs and medi
astinum is devoted primarily to bronchogenic
carcinoma. The entire aspect of the disease is
covered, with extensive bibliographies at the
end of each chapter. Considerable emphasis is
placed on the problem of metastases from a prim
ary bronchogenic carcinoma, and also secondary
metastases occurring in the lung.
Uncommon malignant tumours and benign
tumours of the lungs and pleura are discussed in
separate chapters, and a section on tumours and
cysts of the mediastinum is included. This book is
both comprehensive and authoritative. It is
written with care and thoroughness, and cannot
fail to be of interest to the physician and surgeon.
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Books are acknowledged as received, but
in some cases reviews will also be made
in later issues.
The Hand; Its Anatomy and Diseases. John J.
Byrne, Boston University School of Medicine. 384
pp. Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1959. $11.50.
Chirurgie der Hand. Atlas der Operationstechnik
(Surgery of the Hand. Atlas of Operative Tech
niques). Marc Iselin, with the assistance of L.
Gosse, S. Boussard and D. Benoist, Nanterre, 325
pp. Illust. Georg Thieme Verlag, Stuttgart, West
Germany; Intercontinental Medical Book Corpora
tion, New York, 1959. DM 69.—
Les Plaies de
la Main (Hand Injuries). R.
Souquet and A.-R. Chancholle, Toulouse. 295 pp.
Illust. G. Doin et Cie, Paris, 1959. 3.600 fr.
Orthopaedics: Principles and Their Application.
Samuel L. Turek, Northwestern University Medical
School, Evanston, 111. 906 pp. Illust. J. B. Lippincott Company, Philadelphia and Montreal, 1959.
$22.50.
Clinical Orthopaedics No. 13: The Hand, Part I.
Editor-in-Chief, Anthony F. De Palma. 393 pp.
Illust. J. B. Lippincott Company, Philadelphia and
Montreal, 1959.
VA Prospectus Research in Aging. Veterans Ad
ministration Advisory Committee for the Problems
of Aging, and others. 125 pp. Illust. Veterans
Administration, Washington, D.C., 1959. $1.50.

HANGER

ARTIFICIAL LIMBS
It is our policy to consult surgeon
before soliciting patient

Specializing on light
D u ra l M e t a l an d
English W illow limbs
worn without Shoulder
straps.
Improved
and suc
cessful method in fitting
short thigh stumps and
hip disarticulations.
Personal training given
to patients in the use of
Hanger Limbs.
BELTS
LEG BRACES
Treatise on
amputations
C a t a lo g u e a n d
d e m o n stra tio n
g iv e n o n re q u e st.

Surgeons
may rest
assured that patients
referred to us will be
fitted by fully qualified
fitters, certified by the
American Board for
Certification, in the
latest developm ents
such as quadrilateral
sockets, etc., and that
techniques will be kept
up-to-date by post
graduate courses at
the New York Univer
sity P o st-G ra d u a te
Medical School and
other institutions.

J . E. HANGER OF CANADA Limited
Head Office established 1861

Nouvelle Pratique Chirurgicale Illustree Fasci
cule X III (New Surgical Practice Illustrated,
Fascicle X III). Edited by Jean Quenu. 276 pp.
Illust. G. Dion et Cie, Paris, 1959. 3.350 fr.

38 Camden Street, TORONTO

Bleeding Esophageal Varices in: Portal Hyper
tension. Hirseh Robert Liebowitz; with a section on
Surgical Treatment in collaboration with Louis M.
Rousselot, New York University College of Medi
cine. 986 pp. Illust. Charles C Thomas, Springfield,
111.; The Ryerson Press, Toronto, 1959. $27.00.

1409 Crescent St., MONTREAL

Phone EM. 4-5797

Phone LA. 9810

432

Vol. 2

A GENERAL ANALGESIC
for relief of

w

//

TABLETS
(Coloured White)

A c e to p h e n *.........................................
Ph en acetin ...........................................
C a ffe in e c itr a te ...............................
C odeine p h o sp h ate......................

3 '/i
2 Vi
Vi
Va

gr.
gr.
gr.
g r.

This formula is also available as
" 2 6 2 T A B L E T S " (g re y).

°
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TABLETS
(Coloured Pink)

Formula of " 2 2 2 Tablets" modified to
contain Codeine phosphate. . . . V i g r.

ACTION
STARTS
IMMEDIATELY

"S omF b ra n d of a c e t y l s a l i c y l i c a c id .

D O SAGE
O ne to two tablets as requ ired .
A v a ila b le according
to your prescription.
© Telephone narcotic prescription permitted.
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